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I BS'P RACT

The success of Germany's armored formations dur;nr the

early years of World War II forced the US Army to reexate (he

nroblem of antitank warfare. The result of that reexamination was

a uniquely American solution-the tank destroyers.

Primarily the brainchild of General Lesley J. MdcNair, the

doctrine of tank destroyers was based on the concept of mobile

antitank guns, organized in battalions, which could move and mass

as necessary to defeat enemy tanks. By early 1942, the US Army

had developed orpanizations and detailed doctrine to imnlement

General McNair's concepts. However, an intrinsic nroblem, develop-

irr equipment for the units, had yet to he solved.

This study focuses on the development of puns and i-un motor

'I carriages for the tank destroyers. The Tr~nk Destroyer Centex, used a

twofold annroach to solve its equipment problems% first, adapt what

was immediately available as expedient equipment, and, second, begin

development of an ideal tank destroyer designed to fit their doQ-

trine. Circumstances forced the 1US Army to thrust its tank de-

stroyers into combat before the ideal tank destroyer was available.

The tank destroyers in combat theaters were never employed

according to their doctrine. Misemployment and the limitations of

* •expedient equipment created dissatisfaction among overseas command-

ers conoerninp tank destroyers. Pressure from overseas effected

iii "

ii..*



I'I
doctrine, orpanization, and development efforts in the United

States. The US Army forced the Tank Destroyer Center to adIcnt and

develop weapons unsuitable, in the latter's view, for tank destroyer

doctrine---towrd runs.

A technolot,:ical threat from heavy German tanks caused

development efforts in the United 'States to incorporate bigper p•.ns,

The US Army's failure to properly assess the maf'nitude of the threat

resulted in a scarcity of adequate antitank weapons in Northwest

Europe. When the ideal tank destroyer, the M-18 "Hellcat," finally

reached Europel it proved to be underpunned.

The study concludes that the development of equiiument is not

strictly a technolopical nrocess. Doctrine and combat experience

alter the path of development. Personalties and the pressure of

war accentuate different views and also effect development. Tech-

nolol-v dictates the tipeed of' oreatin, new equipment dfmanded by

doctrine and combat experience.
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INT RODUC'T I ON

"Stoppinfp enemy tanks and other mechanized vehicles is the

biggest job confronting, our Army today," Thus, Brigadier General

IHenry L. Twaddle, Assistant Chief of Staff, 03, War Department,

expressed his own sentiments and the attitude of many other officers

in the summer of 1941# America's imnendinp involvement in the war

"in •urope forced the Army's leaders to consider methods for count-

ering a new, notent threat-the German Panzer Divisions.

The antitank defenses of Germany's adversaries had been eon-

erally similar. In essence, each division possessed an allocation

of antitank truns that were dispersed among the divisions' units. 2

In considering the antitank systems that had opposedGermany during

the first years of war, only one thinf, was clear--all had failed. *

'the most influential event to the military leaders in the

United States had been the fall of France. Prior to World War II,

the French Army was probably the most respected in Europe. After

a winter of "phony war," France was crushed in a month's time.

Although there were many reasons for the defeat of France, an im-

portant one was that French antitank defenses had not stopped

German tanks,

Lack of a successful European model induced the US Army to

create a new, uniquely American system for antitank defense-tank

destroyers. The American concept, which committed the bulk of A7.,

__I
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antitank assets to semi-independent battalions that were assigned to

a forcc rood, wits not duplicated in any other army. In reneral, the

solution used by other armies was t~wofold: firs~t,' increasing the

size and effectiveness of antitank euns, and, second, increasinp

the number of antitank runs throughout their force structures.

Fssential~ly, foreign armies reacted to the threat of tanks by

increasing antitank firepower. in contrast, the United States

developed a defined doctrine to counter tanks and created special

orranizations to implement the doctrine. While other nations bad

antitank orranizations, those units reinforced or were organic to

divisions; and divisions foupht the antiarmor battle. American

doctrine visualized fiphting tanks behind the divisions with units

under corns or army nontrol. The American Army had to initiate

* major development programs to buiild equipment for the new units.

* ~Like the tank destroyvcr battalions, American pun motor

cnrriaroe, whioh were noptilarly called tank destroyers or TD's,

weor unique to tho US Army. I)nsifrned to fit a specific doctrine,

the fast, turrnted, lightly armorod tank destroyers of the United

6tates had no foreign counterparts. The E~uropean armies merely

reacted to the necessity of providing, mobility and armor proteotion

to increasingly heavy antitank guns. The British specialized in

mountinp antitank runs on trucks, while the German Army favored the

modification of existing, often obsolete, tank chassis to carry theJ

largest grun possib:le. Runsian efforts mimicked the Germans. The

visible differences between the tank destroyers and the German or

Russian self-propelled guns reflected opposing views concerninr

4
tactics. However# the development of America's specialized

Nil,~
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vehiclesn nroved to be more difficult than the German or Hu-n ian

venturen whih were otr;Lil-htf'orward adnatat ions that 'wrcrificued

traverve for the cwpability to carry birfger f-uns. Developing the

desired r-un motor carriages proved to be the biggest obstacle

involved in creating the tank destroyers.

The primary focus of this study will be the development of

gnis and run motor carriages for the US tank destroyer battalions.

The development of tank destroyers, whose requirement was generated

by a defined tactical doctrine, offers a case study of the process

of Droducing military equipment. The checkered career of tank I.

destroyers exposes most of the factors that effect the development

of major items of military hardware.

Suuerficially, the development of equipment is a very

strairlhtforward procesn. Given a broad set of requirements that

* are dictated by tactical doctrine, enigineers put together various

components to arrive at a niece of equipment that satisfies the

requirements. Howevor, even thin idyllic process is time consuming.

All the necessary components are rarely lying on a shelf. Human A

errors in desirn compliote the entire procedure. The complete

development ovcol for a major piece of equipment takes years, and

this was true for tank destroyers. I
While the tank destroyer units waited for the desired

equipment, they were forced to go to war with expedients. Since

their equipment could not meet the demands of tank destroyer dcc-

trine, the doctrine had to be modified. Just as tactics have

alwnvs been chanred to take advantape of new military technology,

tactics must allow for deficiencies of technolo. y.
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i'h, tE,-Vt of' ,•'om:t affeoted both doctrine and equipment.

The limitationg of the first tank destroyers forced the adoption of

equipment unsuited to tank destroyer dootrine-towed antitank rans.

This started a new path of development, arid doctrine had to be bent

to accomodatr the new weapon. A

In addition, changes in foreign tecltiology and doctrine

posed ntw realities for the tank destroyers. The tart destroyers

rarely faoed the oneiny th.it they wore designed tO iMek (massive

armored attacks), because the big German tank formations were

severely eroded in Russia. Meanwhile, the Germans began piling

heavier armor on their tanks, and technioal intelligence failed' to.

exoso the true d.mensions of this new threat. The tank destroyers

were forced to adopt far heavier weapons than those envi,aoed in

1941 in order to combat the heavy German armor.

rh(. move toward heavier puns played a large part in the

ultimate damiseo of the tank destroyers. The mobility of the towed

guns chrank drastically as their size prew. Gun motor carriages

also p'rew and became, in effect, hybrid tanks. Finally, as tanks

were ýquinped with heavier guns, the advantage in firepower that

the tank destroyer had held was erased. After World War II, tank

destroyers were abandoned.

In eummation, the thesis of this study is that the develop-

ment of tank destroyer equipment durinp World War II was a dynamio

nrocese that combined technolory, doctrine, and combat experience.

Personalties Fiffected all phases of development. Finally, the

events were focused and compressed by the pressure of war.

7 .. ,
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ENDNOTES
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Flanders: 1939-1940 (London: H. M. Stationery Office, 1953),
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Publishing Company, Inc., 1974), PP. 28-52. While the German Army
did have some independent, antitank battalions, these were 4sed to
reinforce divisions with heavy, scarce equipment which the divilsions
did not have. Of course, the German situation is complicated by the
fact that some of the best antitank weapons were in Flak (Air Force)
units.
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A l1.holl;,h t Ii: I iIe11.11all of.1 timh tan~k du t rov. rn no vored on ly

t.hr v'~irit; of World W ,r II, thel idoas Lhat generated them botan wel)t

h.,fore Ameri.e': invwdlwvmunt in that confliot. If there was a

",lttherv" of' thr! tzink dlectroyer, ouch a title would have to bel~nt

1to (nnerral LnIjl,'y J. iWcNalr. The broad outlines of the tank

dertrovfr format.ion. had cry.tai.izcd in oeneral McNair'r. mind by

10. 40. o'nu.ral McNirlu nuccosive duties al Commandant of the US

Army Command Fnd Ohncr.I Sttaff Sichool, Chie.f of Staff of the General

lhrdqilartrrrl, and 0ohmnrir.udr of Army (,round Foronc (AMF) placed him

,,1n1 11 ut'LmiAc•hed no-j itio ito influenno t h, orlganizat ion and doctrine.

('if Ame • i,'•c lon nrni.v,

S\lthourh it Hi imnoecible to seloot a precise date for the

birth of' the t nk dentroyor in McNair's thinkinp,, there are indi-

c.itions that the idea hlmd boelgn to form by 1939. During that year,

while Oeneral MoNair was Commandant, the officers of the US Army

Command and General Stat'f Sohool studied the problem of antiarmor

defense. One product of thei~r efforts was a text, Antimaohanized

2Defense. It can be as.mu ed that General McNair concurred with

and probably influencnd the text.

The thinkinjý at Fort Leavenworth was that antitank units

mutit concentrate int(o an orranizeod defense to meet an attack by a

lar,,' number of tanks; An the text of Antimeohanized Defense

states:

6* ., ,

y,,
j3..A.;
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A few tanks ean be combated by a few antitank runs. On tho
other hand an organizod tonk attack must be met by a well orpa-
": ni ,rantitank gun dofense which will normally employ complete
,lunli,• . . an orpanized attrto calls for the concentratlon of
tiitroen- anti tank forn,•s ....

.IThe statement above was somewhat at odds with the antitank

orranization of the time. Antitank weapons were disrersed within

reriments or bnttnlionfi. Clearly, the concentration envisaped by

the officers at Fort Leavenworth was not well supported by existing

organization. Concentration would be easier if all divisions'

Antitank assets were conrentrated in a single unit.

Althourh the text written at Fort Leavenworth was intended

only for antimechanized defense within the infantry division, its

ideas could be Iogioally extended to larger formations. If a tank

attack wras ltrrg' anounph to be a corps problem, it followed that the

"corps' antitank assets should be concentrated. The idea of con-

centratint* antitank iinltn on a larre scale did not escape Oeneral

MoNair."

11,1t 1940 l 4Oner,1 v MoNair'o thoughts on d+efeating, enemy armor

had oryst&iLzod into a rol'atively well-defined concept that ulti- "

mately led to the tank dottroyer units. However, by that time a

major controversy had developed in the Army concerning the beat 4

means of countering enemy tanks.

There were essentially two confliiting, positions. One, in

al.:reement with General McNair's ideac, hold that the best defense

against tanks was to improve the efficiency of antitank measu'res.

The opposing idea was that enemy tanks could be stopped by friendly

armor formations.

In July 1940 Major Goneral Georre A. Lynch, Chief of

. . ._A ' .. -...... •" ... ' 4 , "
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Infantry, advised the adoption of the latter proposition to the (3 Gi

of the War Department. Lynch arfued that antitank -uns, due to

thcir vulnorabi.lity while' movinr, could only be used to oppose the

Initial attack of armored forces and were useless if the enemy force

a. chieved a breakthrourh. lie concluded that "The best antitank

defenso l.,us in the defeat of hostile armored forces by our own

armored units." According to Lynch, the French had failed because

they lacked effective mobile units, and " ... antitank guns

proved inadequate to meet a breakthrough, even against the most

lilghtly armored tanks."1
4

General McNaLr'a response to the Chief of Infantry's memo

clearly vxplained hin ideas concerning: antitn~nk defense. "It in

believed," commentned Genoral MoNair, "that the E1'uropean war to date

han supplied no conolunivi lessons as -to antitank defense, other

than that it Ian been inandeuqeat." Further, General MloNair pointed

out that durinp tests. of the trianpular division in 1937, antitank

un,'ts nrovod to have tnohility equal to armor units. He contended

that:

Antit;Lnk tuns mui,-t be orlanized and "multiplied" so as to
permit their timely eoneontration in numbers commenruirate with
the strength of the hostilo tank att,ck. Their organic assign-

ment to divisions and similar units tends to prevent their
oonoentration when and where needed, and subjects us to the

:.4 inevitable consequences of dispersion. An antitank gun is
cheaper than a tank. Providing antitank guns in fully adequate
numbers is a waste of resources only in case such runs are
dispersed so widely as to be effective nowhere . . . * (-Anti-
tank 7 guns should be organized in tactically self-sufficient
battalions, each complete with warning communications . . .
thin number of guns should constitute a mobi e GHQ reserve,
available for meeting major masses of tanks.

General MoNair's oommentsi expressed the conceptual outline

.... r....... ..... '....
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that ultimately led to tank destroyers. Although he fought the die-

,ersion of antitank guns, he was willing to accept some scatterin.

of those weapons. He noted that, " . . . guns should be provided

ortganically in the infantry division, in order that it never may

feel helpless algainst tanks.,' 6

General MoNair opposed tank-versus-tank combat because such

action wasted tanks. fie pointed out that, "'the tank's 7 naturalII
and proper victim is unprotected personnel and material." To

QOnernl McNair, a tank-vursue-tank battle would be " . . , one in

which both sides are certain to sustain heavy losses in costly

mnriatrl-which could bp employed more profitably and effectively

nainct more vulnerable tarpcts,"7

The ideas of mash and mobility were essential to General

McNair's ideas for antitank warfare. He hold that, " . t the

I-rest mass of antitank and mobile antiaircraft guns should be hold

in largo ma•svs. This maina ohould hiaft along the front directly

oprosite the mann of enemy meoohanlzati on. Orienting, on the

onemy'ri ta:nk foroes, (Iooeral MoNi.ir believed that this mass could

always be superior to the enemy force in any particular locale.

It is sirnificant that General McNair did not advocate any `2

specific orr.anization or particular weapons. He believed that such

details should be doterminecd by field testS. By stating, only

general concepts, MoNair avoided being maneuvered into defending a

doctrine that had not been fully developed. MoNair maintained

flexibility in rulation to future planners and avoided interfering

with details of organizations or weapons, although he might disagree

with specifics. Thus General MoNair's concepts for antitank warfare

I.''
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were we'll doeveloped by 'the summer of 1940.

When he aenumed iho duties of Chief of &:Itif',t f I o CTi!i:

04, ), i>',teqr.nl MeUiir it. :.m effective tosition to influence

Army policies. His duties with the GHQ placed him in direct contact

with General Georre C. Marshall, the Chief of Staff. Since aeneral

7 , '" Marshall's dutier loft him little time for direct supervision of the

•, GHe, Gnneral MnNrtl. became the do facto commander. 9  General
Marshall's selection of General McNair for 'these important duties

Jis an indication of' Goneral MoNair'n influence with the Army's

'Chief of Staff.

General McNair' s influence was apuarent in' a.i messalre

th.t General Marsnall cent to the War Department 03 on 14 Nay I

1. 9414

1 :0m cer'rtnin thtt, ouc of' our urr,:'nt needs iv for devolopment,
.ior,"nrizrd t ion and immr•dlit.' action of the subject of' defenso
a. it 'init armored I'orcvi' to nolud; tra onffernn lie weapon and
orfun I ztt ton to combat therec forcen.

1T1, went on to mommuni thnt nslirh a. force nhould use rapi)d movement
to intorcpt enemy foror-n tind fight them with active defensive

tt tactics. While General Marshall normally would have delerated the

creation of such a force to one of the combat arms, he felt that

the comnlexity of combined arms within such units would put them

beyond the soOpe of ainy sinrlo arm. Therefore, General Marshall

dir,,cted -the 03 to take aotion on the matter, and he flatly stated

that he did not want to brinoT tan the question of a new combat

arm.

In the same memorandum, General Marshall directed the 03

to,

... ..........-.,. %•.'Vt

',:



•..orfanize in y}our division a small planning and explorinp.

organization, composed of visionary officers, with nothinp else
to do but think out tmprovements in methods of warfare, study
developments abroad and tackle such unsolved problems au
measures against armored force action ...

S'rho G3 established the PlanninF Branch the following dayt e A

relatively unknown rieutonant Colonel, Andrew D. Bruce, was named

...to head the now oranization. Hi most important duty became the

uivcreation of the new antitank units. or fa

e iDurinn the summer of 1941, two events occurred that f noouree

S[ ared American endeavors toward antitank defense. First, the G;ermans

I * destroyed over 200 British tanks in a single battle in North Africa.

Thin was the first case whore a large mass of tanks had been deci-

sively stopped. 'rho first defeat of a large force of tanks wan good

news in the United States, oven though 'the prospective foe had been

the victor. In addition, the maneuvers of the Socond Army in

* FTonnessee had demonstrated that the location of large enemy tank

units would be known constantly. This would permit friendly anti- A

tank units to bo moved and masned to combat enemy tank units. 12

Soon after thei Second Army maneuverof, tVe War Department 03

hotitd an important antitank conference. The weig#hty assembly at

the Army War College included representatives of the War Department

and GHQj antitank officers from armies, corps, divisions, and ner- '

vice schools; and the Chiefs of Engineers, Artillery, and Infantry.

The sirnifioanoe of the conference was twofold. Most important, it

showed that the most influential figures in the Army's bureaucratic

heirarchy had lined up to support the Chief of Staff's position

concerning antitank doctrine. The participants were able to agree

on the concept of a mobile, semi-independent tank-killing force. J
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The most serious notu of disagreement at the conference was the

statement from Major General Courtney Hodpes, LUhi~ef of Infantry,

that the infantry should not be left unprotected against tanks.1

Arrival at a consensus concern'ing -the controversial topic of anti-.

tank warfare was a milestone.

Only slightly less important, the conference revealed that

the outline of the tank destroyer force was already quite well

defined. General Twaddle emphasized at the conference that the

broad aspects of the problem of building a tank destroyer fnros

could be divided into two phasess f'irst, determining how to use

equipment that was readily available and how to organize it prop-

erly; and second, developing weapons, organizations, and tactics

11 styaed fayfoegievlpe ts. The proposed ant itank

Perapsthemos sinifcan chngeinorganization was the use of

Theaggessve iatrn f te nw uitswas emphasized by

General McNair, who made the closing remarks at the conferences

The coixnterattaok long ham been termed the soul of defense.
Decisive action against a tank attack calls for a counterattack
In the same general manner as against the older forms of attack.
A counterattack of course may be delivered by other tanks, but
the procedure is costly. There is no reason why antitank gunsp
supported by infantry$ cannot attack tanks just as infantry,
supported by artillery, has attacked infantry in the past.
Certainly it is poor economy to use a 835,000 medium tank to
destroy another tank when the job can be done by a gun costing
a fraction as much. Thus the friendly armored force is freed
to attack a more proper target, the opposing force as a whole~
in much the same manner seacoast defenses free the Navy for
defensive action at sea.
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"oillowitir t h r ~Jiy 1:eo n frenoc , t ho toonk dectrIYoyor cooflCC t

madf? ranid y'rofpro,-. O1(nsiral PltNNiir ordorod tho 13ocond a~nd 'Third

Arini es to form -.rovis jonai 1)attni ions, for u-(. In manoilvern, and

the Tbird Army wian orderedI to form p'ounn of three batt.-dtions, oach

tindor n rui.nffo rroun hnadequ~trters, in an offort to further onntral-

ize antitink onerntions. The emplovment of these units durinr, the

major mnneuvnrn durtinj- the fill of 1941 wa.s 1gnerally Lsuacessful,

tilthouprh thorn wase a tondoncy to dispersn tho units too quickly

and thus dinaipntit th'eir titrfontt h.

In view of the ouaconn of the provisilonal antitank units,

the War Department a3, Gieneral Twaddle, developed lonp-ran.,e plana

for such units. The O3'o office recommended 4 antitank battalions

p'er division for the 'Y divisions it envisaped. Of those 220 bat-.

talions, 10) wo"ld he ort-anic to the diVin~ionSi ½') were allocated to

artiico or co-ps;l ind thr rnmnirrintW 110 would be reperved for the

Thn~ lb larrn iiumhcr of anti tank battalilons (220) recomnTended

ins an itndltsntion of thf. neriousneno with whicoh the War 1)enartment

viewed the armorod thr~nat.

1oeneral Twaddle also recoommended that the three established

arms--infantry, oavalry, and field artillery--who had an interest

in antitank warfare should each be priven the responsibility to form

antitank battalions for their own units. The Armored Force, which

had not wanted the rnsponsibility for aint-itank units, was to estab-

19~
lish an antitank nonter.

14arohallls resporico to thin recommendation was a victory forI

Cloneral M!olair and his destro t~o oen-tralize antitank unIts. Genera~l
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.nlrshanll di.rnctrd tlh,.t tht, etablishod branc.ns assume no reslonsi-.

/bility for the now unitr. Further, he stated that the antitank

center would be under the War Oepartment's control. The War Derart-

mtnt '•l..otted no bttt:.lions to divisions. All of the 55 oattalions

& ordorod for irimdiatr, :%otivution wore to be under the control of the

2 01

'The uitabliuhment of an antitank center was not intended

to or'm•t; a now arm. Instead, the center was to be similar to the

mtlohinev-un conturr rin-toblinhod durinr World War I. It would offer
iI

a oprntranl nlice for trainin(, units with a now type of weapon and

nnw tactios, vinoa rucrh expertiso was lankini' in the Army as a

whole¼. 'h trnirled unitts would then be rilloted to existintp orpa-

nizot jonn. 1

Un •' o Nevr'i1rr 1)41, the War D(enartmlnt ordaorod the ao-

tivntion of' 't, Tank ovstrocrr Tactical and Firing Centor,., This

day can most noerly hb! aullod the official birthday of tank do-

vtroyoru. Colonel liruio wan named to command 'the now center which

was locaLed at Fort Mdede, Nnryhland until a nermanent site could

be determined. 2"3

The .directive of 27 November also marked the creation of a

new name for antitank units. The term "tank destroyer" had been

"used on various ocoasions for monthse but "antitank" had remained '

the official term. The titln of "tank destroyer" was made official
on 3 December by the War Department in a directive that ordered all

antitank battalions to 'be redesigrnated "tank destroyer" battalions.

24since the old term smacked too much of passive, defensive tactics,

The new Tank Destroyer Center consisted of a Headquarters,

I;



a Tactical and Firinr Center, it ý3chool, andi a Tank Destroyer Board.

The Centor wain chnrpe~i wi th developinir doctrine, cooperat init in

the dovelopmerit of equipment and ort-anizing and operatinp the Firinp

2L)
Center, School, and Board. Like the rest of the Army,, the rank

Destroyer Center entered a period of rapid expansion.

By the end or December, Colonel Bruce had managed to an-

senible a skeleton staff at Fort Meade. During January 1942, a

permanent site was selected at Kileen, Texas, but the Center did not

officially move there until 14 February. Even after the Center had

moved, it had to stage its operations from Temple, Texas, since

there were no facilities at the Kileen site, whioh had been chris-A

toned Camp flood. Some of tho civilians who owned property on the

site had to be forcibly removed. The first tank dostroyer battal-

ions, which arrived at Camp Hood in Mlarc~h and April of 1942, had to

move into field eites on the reservation and use materials from old

000 camps for construotion. The completion of a limited number of

* buildings finally permittod the Headquarters of the Tank Destroyer

*Center to giove into Camp Ifoodl on 20 Aug-ust 1942. In spite of its

problems, the Tank b.estroyer Center was able to train and release

42 battalions by 13 April 1943.6

One of the most signifioant accomplishments of the Tank

Destroyer Center during~ this formative period was the completion of

Field Manual 18-59 Organization andlractics of Tank Destroyer Units

whih ws pblihed inJun 142.2 This manual spelled out the

basic doctrine for all tank destroyer units and is the clearest

presentation of the antitank concepts for such units as oonceived



16

prior to US involvement in combat. Even after the war, the men who

had developed the concepts were steadfast in supporting them. As

representatives of the Tank Destroyer Center commented after the

wart

Although this manual, has since been revised,,tank destroyer
officers most closely associated with the development of tank
destroyer doctrine and tactics, some of whom have obseL'ved tank
destroyer units in action overseas, believe that the basic
doctrine set forth in2 his first edition of Field Manual 18-5
was, and is, correct.

The organization outlined by the FM 18-5 Manual wan, in

effeot, a combined arms team organized as a battalion. The combi-

nation of arms extended down to the level of the platoon. Each

platoon had four sections. The base of the platoon was formed by

two pun sections, each with two guns. A security section protected

the flanks of the platoon and, as an additional duty, performed

reconnaissance for the platoon. The secoion was mounted in two

armored ocrs. An antiaircraft seotion of two vehicles protected

the pun sections from enemy aircraft, which reportedly accompanied

every German tank attick. The platoon leader rode in his own ar-

29mored car. The platoon also had an ammunition vehicle (fig 1). 9

The tank destroyer company was composed of three tank

destroyer platoons with a total of 12 guns. Two of the platoons

were heavy, while one was light. The only difference between the

light and heavy platoons was the fact that the gun sections of the

light platoon had light antitank 1runs. The company also posseosed

elements for various services including motor maintenance. 3 0

The battalion's headquarters company supported the battalion

staff and provided the normal battalion service., such as transpor-
I..

'/,.

k V.
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tation. 'Threp similarly organized tank deostroyer oompanies formed

the banir of the battalion. Hfowever, the battalion also controlled

one element whose size was unusual for a battalion, a reconnais-

sance company,

Organized with three platoono, the reoonnaimsance company

was intended to scout ahead of the battalion to find routes and

firinp positions and to protect the tank destroyer companies fronm

Purprise. Each reconnaissance platoon had two sections, each with

an armored car and several lipht vehicles. In addition, the reoon-

nauisance company had a pioneer platoon whose duties were to aid the

movement of the battalion by construction work and removine obsta-

oles. In defense, the Pionecr platoon was charged with laying mine-

fields. 32

Thus, the, tank destroyer battalion was a combination of

direct fire artillery (antitank runs), mobil~e infantry (security

sectionn), and cavalry. The only element of combined arms that

was mlssing was indirect firepower. Hownvor, VNI 18-5 mentions the

possibilities of 6l-nim mortars beinr organically assigned or of the

use of a battalion chemical platoon to fire smoke. 3 3

In addition to the organization of battalions, FM 18-5

also discussed the organization of groun headquarters fo- tank

destroyers. The group headquarters was strictly a tactical head-

q . Quarters of about company size. Its main assets were communications .,'

and a proup staff. Intended to control several battalions (usually

three), the proup headquarters was designed for tomporary assign-

ment to major maneuver units, such as a corps, to organize tankI

destroyer forces against a major tank threat. 3 4

ASA

,U
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Aggrossiveness was the watchword of tank destroyer tactics,

As FM 18-5 described their role, "Tank destroyer units are espe-

cially designed for offensive action against hostile armored

forces."35 However, "offensive" an used in tank destroyer tactics

must be qualified, It did not mean, as it did in tank or infantry

units, to close with the enemy. For tank destroyers, " . . of-

fensive action consists of vigorous reconnaissance to locate

hostile tanks and movement to advantageous positions from which to

attack the enemy by fire." 3 6 The important distinction between

attacking and attacking by fire was apparently not understood by

some commanders,

Another integral aspect of tank destroyer doctrine was the

tank warninr net. This net wan not a responsibility of the tank

destroyers. The major maneuver units suoh as corps or divisions

were expected to establish ouch nets, and available tank destroyers

37would react to the information,

A typical scenario might best explain the doctrinal opera-

tion of a tank destroyer battalion. The battalion would receive

word through the warning net of an enemy tank attack. Operating

from a position in the rear, the battalion would dispatch the

reconnaissance company to gain contact with the enemy force and

inform the battalion of enemy dispositions and locations. Using : ,

the information gained by the reoonn4issanoe company, the battalion v i

commander would move the tank destroyer companies to advantageous

positions where they could bring the enemy under fire. Doctrinally,

the battalion would destroy the enemy armor-or delay the enemy until it
enough tank destroyers could be assembled to annihilate the tank

~~~~~~~~~~.. .... ...'"..-J JJ J' i ji J i .. .
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force. Preferably, a tank destroyer group or groups in sufficient

strength to counter the enemy armor would have been assembled prior

to the attack.

One important aspect of tank destroyer doctrine war later

to prove unacceptable to most division commanders. The tank do-

stroyer. were not to be used to defend the frontlines. As FN 18-5

stated, "Organin antitank weapons of front line units are used for

this first line of defense; tank destroyer units form the mobile

reserve."3 8 The foregoing statement assumes a penetration of

friendly frontlinee, particularly since the bulk of the Army's

antitank assets had been concentrated in tank destroyer units.

The logic of this was based on the lessons of the European War as

perceived in the United States. A massed tank attack could always

penetrate a frontline, sinoe it was impossible to make the entire

front rich enough in antitank weapons to stop such an attack,

Therefore, tank destroyers should not be frittered away to defend

against the initial attack but should remain in reserve so they

could concentrate to stop the breakthrough.

As a corollary to oonoentrationt tank destroyers oriented

on the enemy force rather than on terrain. This was a rather unique .

F', aspect of tank destroyer doctrine, Most ground combat units of

;Y battalion site habitually spelled out their objectives in terms of

terrain. Tank destroyers, howeverv used terrain as a means and not

as a goal.

i owscs ,One idea not specifically mentioned in General MoNairs'

K: writing or in IN 18-5 was the concept Of Pooling Roe-e'o- If a

speoific type of unit was not needed continuously by a division,

,, . .. ..-

Vi.' k..



21

it should not be made an organic part of-the division. Such units,

if assigned, were wasted when not in use. General MoNair believed,

therefore, that special units should be pooled and attached to

divisions as needed. This enabled the Army to reduce the total

number of such units and employ those available more economically.

MoNair used the concept of force pooling throughout the organi'ation

of the Army's ground combat forces, applying it to antiairoraft and

separate tank battalions as well as to tank destroyers,

The doctrine of the pooled tank destroyer forces mad. it

vital for tank destroyers to have mobility superior to tanks. Tank

destroyers had to be able to move fast enough to intercept the enemy

force and then avoid close combat with the tanks or their supporting

infantry. In additionp the tank destroyers needed to arrive at the

battlefield first in order to select firing positions. FM 18-5

stressed the necessity for tank destroyers to fire while stationary,

preferably from covered positions, thus enabling them to fire much

more accurately than the moving tank.

The need for mobility had convinced the men of the Ta'k

Destroyer Center to adopt self-propelled rather than towed guns.

As FM 18-5 stated, "The primary weapons of tank destroyer units are

self-propelled gun. . . .0 0

There had been a long uontroversmy over the relative benefits

of self-propelled versus towed gun.. Even as late as the Antitank

Conference of July 1941, the matter had not been settled. Oolonel

Bruce commented at the conference that:

As -to the limbered weapon or the self-propelled weapon oontro•.
versy suffice it to say that we shall have limbered weapons for
some time to come but we shull develop and try out the self-

........ . ........ ... _ 'i . .... .. .. .' ' ' ' ' I l l l l'I
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40propelled mount.

However, by the sprinp of 1942, Brigadier General Bruce (recently I

promoted) and hie men had definitely decided on self-propelled runs.

Significantly, the main supporter of the tank destroyer

•:" : conoept, General McNair, was a firm believer in the towed.gn. "I

Early in 3941, General Marshall directed that a study be made of

the possibility of developing a self-propelled antitank Uunq and

ghe commented that.

It occurs to me that possibly the belt way to combat meohanised
force would be to create antimeohanised units on self-propelled
mounts, with emphasis of visibility (on the part If the gunner),
mobility, heavy armament, and very little armor."

General MoNair was quick to disagree with General Marshall's point

of view.

General MoNair had had considerable experience with a

self-propelled Run in about 1930 and " * . , felt no hesitation in

condemning it,"'' MoNair believed that the advantages of self- j
propelled mounts were few and were far outweighed by their disad-

vantages. He tabulated the following comparison# A
A. Advantsa .e

T", Speed of entering action and withdrawing from it,.
The latter is a doubtful advantage, since such guns

.,should sta not moveI'
2. Protection of oannoheers by armor.

B. D isadvantaes .
I* Vulnerable target die to simn.
2. Concealment in aotiL•n difficult.
3. Unstnble firing platlorm.
4. Probably slower due to weight.
5. Disability of either gun or motor renders both'i' useless.
6. Greater weight (bridges). I

7. Probably greater cost and slower production. 4 3

Despite this, General MoNair did not interfere with the decision to

(.!.
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adopt self-propelled weapons for tank destroyers. However, the

controversy was by no means settled in the spring of 1942.

Indeed, the problem of equipment was probably the most

uncertain issue of the tank destroyer doctrine to-stated in FH ld-5,

The manual admitted thats

with materiel now being developed; units equipped with substi-

tute materiel must interpret and modify the orovisions of this
manual to fit their particular needs.44

Substitute equipment was to be the rule for tank destroyer units

for nearly 2 more year..

Despite linpering problems of equipment, 'the US Army, during

the early year. of the Second World War, had moved decisively to

counter the threat of enemy tanks. While General MoNair'. early

concepts of a pool of mobile antitank puns had been. hardened into

tactical doctrine and organized unite, military technology, as it

existed during, thosne early year., could not'provide immediately the

weapons needed to Implement the desired tactics for tank destroyers,

The setaroh for the right weapons was to be a matter of diligent

effort and heated oontrovarsy.A
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C11APTIVIR 2

1) V PILO•IjI NO iý•UJ IPM1J N'I' , 1.940--194?

As General Twaddle had mentioned at the Antitank Conference,

the Problem of equippinp, tank destroyer units involvedr two phasest

*. "first, making use of what was immediately available; and, second,

developinp weapons to po beyond any foreign developments. Colonel

Bruce reinforced General Twaddle's ideas at the conference and

emphasized th• t the two problems should be handled simultaneously

rather than successively,

While Colonel. Bruce knew that development would take years,

he described general characteristics for the "ideal tank destro,'er.".

He commented at the conferences

What we are after is a fast-moving vehicle armed with a weapon
with a powerful punch which can be easily and quickly fired and
in the last analysis we would like to get armored protection
against small arms fire so that this weapon cannot be put out
by a machine run. 1

Colonel Bruce noted also that the "super-duper" tank destroyer would

have its run "pointing to the front or in a turret." lie expanded

his ideas with naval terms by sayings

The tank destroyer that we have in mind is in reality
similiar to the battle cruiser. Its tactics in operating
against the tank (the battleship) have to be different from
the tactics we would employ in operating the tank (the battle- '
ship) against the tank (the battleship). SBeed, visibility,
and hitting power of the tank destroyer should compensate to
some degree /tor7 its lack of armor. The tank destroyer must be
oheaoer in t~me-and material for production than the tank. 2

Colonel Bruce (and later the officers of the Tank Destroyer

Center) realized that the ideal tank destroyer would take years to

27 I
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develop, but the characteristics mentioned by Colonel Bruce in the

"summer of 1941 were very important in this development. Doctrine

was written for the ideal tank destroyer, and the characteristics

he pointed out guided development efforts of the Tank Destroyer

Oenter. Just a important, proposed or expedient weapons were

measured against the characteristics that Colonel Bruce stated in

"July 1941.

During the antitank conference, Colonel Bruce mentioned

those weapons that were immediately available in reasonable quanti-

ties. Most important were the 37-mm gun, the standard antitank

gun, and the 75-mm gun which was to be replaced as the standard

field artillery piece. The major problem with both weapons was"

finding means to make them self-propelled. Colonel Bruce also

mentioned efforts being made to mount the 3-inch antiaircraft gun

on limbered and self-propelled carriages but noted that none of those

weapons would be available before spring of 1942. The early days

of the Tank Destroyer Board found that organisation trying to bring

different versions of the three weapons to completion. .

When the Board was established on 1 December 1941, there

were eight types of 37-mm gun carriages, two types of 75-mm gun

carriages, and three types of 3-inoh gun carriages under test or

nearing completion. 4  Winnowing out the best of the various car-

riages was the Board's first major task.

The most complete oarriage was the one for the 75-mm gun,

the T-12. An examiple of this vehicle had been completed in time

for inspection by the conferees at the Antitank Conference. It

i. .. ............................,...,,,, . ................ "
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war merely a 75-mm gun mounted on a half-track and finally stan-

dardized as the M-3.

Inspiration for the M-3 had come from a French designer who

mentioned to Colonel Bruce that the French Army had successfully

mounted 75-mm runs on the back of trucks. The idea interested

Bruoe and other members of the Planning Branch. Viewing the Army's

new half-track personnel carrier at Aberdeen a few days later had

given further encouragement to the Planning Branch. Soon after

that, General Twaddle agreed with ordnance officers to try out the

mount.

Despite its hasty beginning, the X-3 was quite successful.

By I December, 86 had been completed, and 50 of these were immedi-

ately sent to the Philippines. The remainder equipped the first

provisional tank destroyer unit. However, Colonel Bruce had made

it very clear at the Antitank Conference that the weapon was an
6

expedient6. It was desirable, since it made use of the 75-mm Suns

available and offered suitable equipment for training. In fact,

the M-3 remained standard equipment for tank destroyer battalions

into 1943,

The M-3 only approximated the desired oharaoteristiou for a

tank destroyer. Its thin sides and gunnhield offered protection

against only small arms fire and not even then if armor piercing

ammunition was used. Exceeding the mobility of tanks only on roads,

the M-3 was disappointing when operated across the terrain. Prob-

ably the best feature of the weapon was the gun. The venerable

75-mm gun proved to be adequate against virtually all the enemy

I10................................

!'~

................



30I

taniks thnt it faoed in 1942. In add ition, there war a larg'e varioty
of. ammur it ion ;ivnil1•.b1 r in ni en Lfu] 1 upply. Probably tkhr main

w,";;kne of' thu run wns I tr r•1At ivtly low vwlocity (',y) i'nn.)

.which cauis,(d rome diif'icaltv in obtaininp- hits in nn.lr"O, !ltrt icll-

Inrlr: oainct moving0 tarrpets. Di)rTsite its -problems, the M-3 was

to nrove to be the b.tst (pun motor rarriarn uvailabl durinr. 1942.

•,fforts to nrovide a carriare for the 37-mnm fun wore leas

suooessful. M ost of the oarriaren iUnder study were morely small

trucks that could carry the jrun. Llpht trucks (1/4 ton) proved

unable to withutand the Vlrinf' of the ,jrn, while heavier, Rrmored

vnhiclen rnquirod lou" divelopmont perlods. Thn uomrromicie was

ther Varj:o, a shi(,,ldod 37-rii tun mountnd on a podontal In thn back

of a Dodre, 3/4-ton truck.

ihe rank Destroynr Uontu• intendod to usu the 1V'argoo o1,1s-

cifiod Ac M-6, only in traininlr. However, the firat tank derstroyer

unita that arrived in North Africý.L still had the vehicles. The

Parpo'E obvioun problemn wore aoecontuatod in combat.

Bly far the moet serious defeoct in the M•-6 was its lack of

armor. The vehicle was vulnerable to all types of fireo and the

problem was amplified by the short range of the 37-mm pn that made

a close approach to the enemy imperative. Moreover, a 4 x 4 truck

simply could not match the mobility of tracked vehicles when moving

cross-country. Still, the M-6 was cheap and above all available.

"Neither the 37-mm gun or the 75-mm gun were to remain am

mainstays of tank destroyer firepower. The moat important fun soon

became the 3-inoh, an obsolete antiaircraft weapon.

Ori•inally desirned for seacoast defense, the 3-inch Can had

r *.r,•
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beer atnd~ted for intiaircraft use and was employed in that role

during the interwar years. By 1940, the 3-inch pun wia no lonrger in

production since its replacement, the 90-rmm, was already in sight,

but production could he quickly resumed since all the necessary

tools nnd dien were In ntorafe, Like the 75-mm gun, 3-inch ammuni-

tion Was aFlrnd,%. prerfncted. T hc hirh velocity (2,600 fpo,) nanes-

sary for fire againnt aircraft made the 3-inch gun a natural oandi-qI
date for uae against tanks.,

Significantly, Colonel Bruce moved toward high-velocity guns

more for their flatter trajectory in relation to the 75-mm rather
10

than for their greater penetrative power, As General McNair had

pointed out in 1941, "The prime essentials of an antitank gun are

unusually clear-out: first, to hit; second, to enetrato upon hit-

titnr.'1I" Durinr 1942, the 75-mm seemed to have adequate nonetrative

qualities. For example, Brigadier General Gladeon M. Barnes, head

of the Ordnance Department's research and development, reported j
after a visit to North Africa that, "The 75-mm Mun in the M-4 tank

ha" destroyed the best Onrman tanks at ranges as great as 2,500

"yards,"12

While searohine for other meana to achieve flatter trajec-

tories, the Tank Destroyer Center also considered the 57-mm antitank

gunt, which was being Droduoed in the United States during 1942 for

British requirements. The 57-mm offered virtually the same penetra-

tive capabilities as the 75-mm but with greater (2,750 fns.) veloo-

ity. However, there were reports that the gun's solid shot nhat-

tared against the face-hardened armor on German tanks. 13 An a

further disadvantage, the English had not designed hirh-explosive

.I.�. -. . .
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ammunition for the 57-mm.

Lackinp an alternative, the 3-inch gun became lthe focus for

increasinp the firepower of tank destroyers. The increased penetra-

tive capabilities of the 3-inch gun werea welcome and fortuitous

adjunct to its flatter trajectory,

With admirable foresight, General Barnes had moved to adapt

the 3-inch gun for antitank use in the fall of 1940. On 9 Beptem,-.

ber, General Barnes directed the Artillery Division to draw a layout

for the run to be mounted on the carriage of a 105-mm howitzer.

General Barnes noted that, " . . . this combination might make a

very satisfactory antitank gun of great power.", 1 4

By 26 December, the Ordnance Technical Committee, the of-.

ficial body in the Army which coordinated ordnance developments, had

approved the development of the 3-inoh wt'tank gun. Sharp disagree-

ment came in the form of a nonoonour-ence from Fort Benning since|

In view . . . of the lack of information as to the need for
a weapon with the preat penetrating ability of the subject gunp
the Chief of Infantry cannot agree that there is a need for
antitank T~teriel of such great weight and consequential poor
mobility.

Despite opposition from the Infantry, development of the

3-inch gun continued. On 22 October 1941, technicians at Aberdeen

fired the first prototype,, Lees than a month later, 12 November

1941, the Ordnance Technical Committee recommended that the gun be

standardized. 16 However, the 3-inch gun on a towed carriage would

have to wait for standardization.

In February 1942 the Ordnance Department shipped the gun to

Fort Bragg for toos by the Field Artillery Board.17 That agency

was far less enthusiastic than the Ordnance Technical Committee.

|||
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Tests at Fort Bragg revealed numerous deficiencies. The most sari-

ous problems were the difficulty in traversing the weapon on side

slopes and the position of handwheels which made the runners unable

to traverse and elevate the tube while keeping their eyes to the

sight.1U These technical deficiencies were not to be the main

problem with the .3-inoh pun.

Army Ground Forces (AOF) requested that production of the

3-inch gun be cancelled on 13 May 1942, and this request was

approved by Services of Supply (sOB), later renamed Army Service

Forces (ASF), on 21 May. 19  Major General Levin H. Campbell, Chief
Sstrngly20

of Ordnance, protested strongly, He was answered by a memorandum

from ASF on 26 July that enumerated the technical deficiencies of

the weapon. The olinohing arrument was that, " . . the Tank

Destroyer Center, Bole users of the 3" Antitank gun, consider it

essential that this run be self-propelled.'" Brigadior General

Lucius D. Clay, Assistant Chief of Staff for Materiel of SOS,

concluded thatt " . . . this Headquarters feels that the decision

to cancel the project for a towed 3t' Antitank Gun was well con-
,21

sidered.

The towed 3-inch gun was soon resurrected. Ironically, 4

the failure of a self-propelled version of the 3-inch gun, the J,

Cletrao, breathed new life into the towed weapon.

The Cletrac, the name being derived from its manufacturer,

the Cleveland Tractor Company, was a parallel development of the

towed 3-inch gun. In appearance and concept, the Cletrac was simi-

lar to the 90-mm gun SPAT that equipped American airborne units in

the 1950's and 60's. In 1940, the Cleveland Tractor Company sub-

I I II . . . . .. 7 .
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mitted a desipn for a self-propelled Oiun based on its high-sneed

tractor that was used to tow military aircraft. The Ordnance

Technical Committee approved the idea on 19 December 1940, spec-

ifyin" that the vehicle would mount the 3-inch fun. 2 2

The manufacturer could not deliver a prototype of the oar-

,' riage, desip.-nated TI, until November 1941.23 Despite numerous

problems with the prototype, the Field Artillery Board recommended
i

standardization of the Cletrac. The Ordnance Technical Committee

concurred with the Artillery Board'. recommendation on 24 November
1941. Significantly, the newly created Tank Destroyer Center was

not a sipnatory of this action. The Adjutant aeneral subeequently

approved standardization of the Cletrac as the M-5 and directed

procurement of 1,58O vehicles on 7 January 1942.'4

Numerous modifications failed to correct the oritinal

deficiencies of the Cletrac. In addition, its weight grew from the

8 tons originally envisaged to nearly 12 tons. The vehicle's speed

fell proportionately. By N.ay 1942, a modified vehicle at Port ,1

Bragg exhibited various faults, inoluding broken tracks and a

propensity to catch fire*25

Despite the Cletrao's numerous faults; the Ordnance Depart-

ment went ahead with measures to put the vehicle into prodtiotion.

Increasingly, the M-5 became a vested interest of the Ordnance

Department. The completion of a factory to build Cletraos indicated

the commitment of ordnance officers to the future of the oarriage,26

However, none of this effort improved the Cletrac in the eyes of the

officers of the Tank Destroyer Center.

. . . .J



I, O± C4ir0 14at Jtt; Dr'incipal fault. T his condit ion wtan ricoovbtutated

j ~1-)y oarr~vini-- rilmnlinuntlon on the fe~ndera and Lhe fact that. thu ýninnor

cnnd loaclnr rcilu In front of thro shiold. In addlit ion, tho orined of

thn Cleotrrac had fallen to 36 mph, no faster thani lfrht ta~nks of the

d ay. GonortA llruot dorietiVoly roforrod to tho 14-5 as tho "tCloak

't rok." 2

Viinially, in Jiily n lIP vohiclr incornorat ini, all tho

r -tirn, drlnvint noe s~inry was n.valnii~blc' at Abordnon. A ornw from

t h' r,. iTnnk Ditotro~rrr Botird rarri~vrid to touct thet vnhiolr.t Aftor Irivint,

tr~i. lnod to oporatc tho voltiolfi, tho orow from Camp Hood 1-avn the

C1,utrao ri croEon-countryr torit. flv'ho isultu worn dieaistroun. An :

Ordrt;nnori hisitorian oommcuitod. that "The`ý iidno wnrei Ainhud in, tho

,~u upports buokied, tho ciunponsiont out of line, the travel look

foldodi and. *tho 1-un mount looseined.,2 Gleneral MoNair admitted to

General Biruce that the 14-5 looked "pretty hopeless."2

Oil 23 August 1942, AGF recommended to SOS that production of

the M-53 bo discontinund becauao it, ".. is not a vehicle of

sufficient capacity to handle the 3-inch antitank gun . . . (and.7

*..it is unsatisfactory for TLank Dlestrocyer urs."130  However,

the demise of the Cletratocroreted another problem for Mcai'

* efforts to improve antitank defense.

On 1. July 1942, AGF had decided to replace all 37-mm or 57-

mm f-unn with neif-tiropolled, .3-inch jruns. 31 Trhe failure of the

Cl1tra left A0111 withouit tho loesired substitute, The only available
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crirriage for the 3-inch pun was the M-10 motor pun carriage, which

weiphed some 30 tons. Therefore, in the same letter that recom-

mended abandonment of the Cletrac, AGF requested thats

'.. * in order to provide an additional antitank weapon of
lighter weight than the M-10, it is desired that some of the
3-inoh guns previoumly available for assignment to thq2M-5 .74

* be mounted upon the 105-mm Howitmer oarriage (towed).12

A0F asked for 500 towed 3-inch guns, Thus, the failure of the

*.Cletrao rektndled interest in the towed 3-inch gun even though the

Tank Destroyer Center did not war the towed weapon. The other

carriage mentioned in the letter, the M-10, was also a bone of

contention between, Oenbral Bruoe and the Ordnanoe Deoartment.

The origin of the M-10 was a project'initiated in October

1941 to mount the 3-inch gun in an M-3 tank dhassis, The first

attempt, the T-24, was simply a 3-inch gun mounted in an 1-3 tank

hull with very limited traverse. On 20 March 1942p the Ordnance

Technical Committee agreed to develop a turreted carriage based on

the M-4 tank, The proposed vehicle, the T-35, would be essentially

an M-4 tank with lighter armor and a 3-inch gun mounted in a turret.

Fisher Tank Division of General Motors managed to complete two

prototypes in April and make the vehicles available for demonstra-

tions at Aberdeen, On 2 May 1942 at Aberdeen, various interested

parties met to consider production of the T-3. 33 Major Oeneral

Richard 0. Moore, Chief of AOG'e Requirements Section; General

Brucel and General Barnes were at the meeting. Both Generals Moors

and Barnes recommended that the T-35 be placed in production, while

General Bruce disagreed vehemently. Submsequently, Ueneral Moore

overruled General Bruce and convinced General MoNair to request

1 
4 
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production of the T-35# which wa soon standardized as the M-10,35

General Bruoe's objections to the M-10 were very simple.

It " . . . weighs too much and ise too slow," he commented. The- . .

4-10 was barely faster than the X-4 and was slower than light tanks.

Weight also restricted the mobility of the M-10 since it limited

the types of biidgeo that the vehicle could cross. At theconfer' '
once in May, General Bruce commented 1hat, "At present I am unable

to shift a medium tank from several part@ of Texas a distance of

20 miles without making a detour of 150 miles to find a bridge that

will carry it."13 7

In addition to its weight ard speed, the M-10 had other

disadvantages. Probably the most important technical fault of the .i

M-10 was the lack of power traverse. The overall imperfection of

the design was exemplified by the necessity to hang counterweights

on the rear of the turret to achieve balance. Despite its many

faults, the M-10 would become, numerically, the most important tank

destroyer in the Army's irnventory. Fears revealed 'by Bruce during

the oonfellenoe at Aberdeen were realized.

The conference at Aberdeen on 2 May 1942 exposed an in-

oreasingly acrimonious relationship between General Bruce and the

Ordnance Department, General Bruce fought atandardization of the

"4M-10 mainly because it was an expedient and partially because it

was untested, He feared that acoepting the M-10 might delaY, or

stopt, his efforts to get an ideal tank destroyer. As General Bruce

explained to General Riohard C. Moore of the AGE's Requirements

sections J
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This standardisation thing gets my goat. When that is done
they might suddenly order 3000 guns on mo. They might order
those and stop seeking a better weapono .

Kt General Bruoe'e misgivings were at least partially prophetic, the

Ordnance Department ultimately built over 6,000 N-1e's.

o.dnoAs :evealed at the conferenoe ,the main objective of the

ordnance officers was to produce enough 3-inch gun carriage" to

satisfy the requirements handed down from the War Department, with

little regard for the quality of those carriages. When Gener'al

Bruce complained, "We have enough expedient weapons," Colonel John

K, Christmas of the Tank-Automotive Command retorted, "We do not

have enough expedient weapons to finish up the 8.O.S. objective

that we were given." 3 9 Apparently agreeing with the Ordnance

Department, Moore cleared the way for production of the M-1O despite

General Bruce's objections.

The controversy between General Bruce and the Ordnance

Department continued until General Bruce finally left the Tank

Destroyer Center. During the remainder of 1942,.the dispute wasr

especially bitter. General Bruce later wrote of a "terrific battle

"with Ordnance."-
4 0

The Ordnance Department argued that General Bruce did not

make his requirements clear and asked for so many changes that

development was delayed. Ordnance officers were not without support

for their opinions. On 10 December, during a telephone conversation

with General Bruce, Major General Jacob L, Devers of the Armored

Force ( who outranked General Bruce) chastised him for not telling

the Ordnance Department what the Tank Destroyer Center wanted.

'I " ~6.
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General Bruce argued that his desire. had remained the same since

1941, but General Devers countered that characteristics were not

enough, and General Bruce needed to follow up on development ef-

forts. 4 1  Further support for the Ordnance Department's point of

view came from General Mooreowho commented to General MoNair in

reference to onu development projecto, "I do not see how Bruoe can

ever expect to get any kJ.nd of mount -or his 3"1 gunif he keeps

'askin for changes in di 
4 2

General Bruce rem .ýIaod disgruntled with the Ordnance Depart-

ment. He was later to remark bitterly, "The biggest obstacle to

the creation of Tank Destroyers was found within the Ordnance

Department. 4

Helping to clear the air, the Palmer Board eliminated

several experimental vehicles that might have become matters of

controversy, The Palmer Board was the popular name for the Special

Armored Vehicle Board which was in session from October to December

1942. Headed by Brigadier General William B. Palmer, the board

considered some 15 armored vehicles in order to recommend those

44vehicles for service use, development, or termination. Several

of the vehicles were of interest to the Tank Destrover Center.

The Board pared some nine armored cars down to one, the ' .

T-22 which had.been standardized as the M-K.•- The Tank Destroyer

Center had been interested in this vehicle since the Center viewed

it as a replacement for the K-6# Fargo, as a light tank destroyer.4 6

S •..However, the M-8 was to be far more important as the standard

armored oar for American Cavalry units than for the tank destroyers.

................ ..................
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Most Important, the Board narrowed a field of three gun

motor carriages down to one, the T-49. The two eliminated vehicles

were a wheeled 3-inch run carriage called the "Cook Intercertor"

and a 3-inch gun mounted on an X-3 light tank chassis. 7  Bkh had ,

great potential to arouse General Bruce's ire as further expedientsi

On the other hand, the T-49 promised to beoome the ideal tank

destroyer.

"The T-49 had originated in February 1942 when Bruce's review

of come 200 vehicles under teot by the Ordnance Department did not

reveal a single vehicle satinfaotory for tank destroyer use. This

mads it necessary to develop the ideal tank destroyer from scratch,

The driving force behind the decision to start afresh was

the need for mobility. Volute spring and bogie suspension common

to most of the Army's tracked vehicles would not permit enough

speed, since vibration became destructive at high speeds. 4 "

General Bruce conferred with a representative of Oeneral

Motoras, and the two arreed that a 0hristie suspension was the answer.

Oeneral Motors designed a track-laying vehicle with a Christie-type

suspenmion. It was not a true Christie suspension# since the

independent road wheels used coil springs rather than a roadwheel

arm. The vehicle was to be designated the T-42 and was planned to

carry a 37-mm gun, but the gun was changed to a 57-mm and the deeig-

nation changed to T-49 on 3 April 1942.4,

hince the T-49 appeared to offer all of the characteristics

desired for tank destroyers, General Bruce continued alone ooordi- I
nation with Buick ,mIotors. By 2 July 1942, he recommended that the

armament be changed to a 75-mm gun. This vehicle was designated

I"~
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the T-67. 5 0

On 3 September 194?, an example of the vehicle was available

at Aberdeen for tests. D)urinr the test, General Barnes called

General Bruce's attention to the new 76-mm pun.t 'Ph-is gun was a minor coup for ordnance engineers. They had

desimned a new pun to fire 3-inoh projeotiles with the same external 2

ballistics as the 3-inoh gun. The new gun was lighter, smaller,

and used shorter, space-saving ammunition. Even more beneficial to
* US tanks and tank destroyers, the 76-mm gun used the same breech

block and recoil system as the 75-ms, thus making substitution

relatively siapl'e.52 General BruOe quickly perceived the advantages

of the new gun.

Shortly after the Palmer Board, Oeneral Bruce met with

representatives of industry and the Ordnance Department in Detroit,

and they agreed on oharacteristics of a T-67 armed with the 76-mn

gun. Included in the decision warn a move from the Christie-type

suspension to torsion bars. The Ordnance Technical Committee ap-

oroved the new development project, the T-70, on 4 January 1943.

Development of the ideal tank destroyer was underway aftrr long

months of effort and dispute during 1942,,

. During its first 18 months of existence, the Tank Dostrc.er
Center had made great progress towards equipping its unique, new

units. The two wepons that wero immediately available, the 37-ffm

and 75-mm runs, had 'neen aLdapted to self-propelled mount." Althou.h

F expedients, the M-3 and M-6 wcre useful for traiihing, and the M1-3

would prove surprisingly effective in combat* Other development

projects were slower and more oontroveruial,

.. ........... ..............



The efforts to complete an antitank version of the 3-inoh

gun exposed the technical problems inherent in development. Despite

"an early start, mid-1942 still found the Ordnance Dop&rtment strug-

gling with the task of mounting the 3-inch gun on two wheels, The

I, ultimate deoision to build the towed 3-inch gun also surfaced other

probleos for the Tank Destroyer Center.

Despite OGneral Bruce's objections concerning towed guns,

AG? overruled him and ordered production of the weapon. This

indicated that the Tank Destroyer Center would not unilatrally

make decisions concerning the development of ts equipment, A o

decision to produce the M-10 over General Bruce's objections was

further evidence of this fact.

The dispute over the other self-propelled 3-inch gun, the

Cletraop reveals much about the relationship between the developer,

the Ordnance Department, and the user, the Tank Destroyer Center.

Theoretioally, the Ordnanoe Department would be ezpected to respond

to the requirements of the Tank Destroyer Center. However, the

Ordnance Department pressed ahead with the Cletrac despite General

Bruce's vehement objections. For its own reasons, the Ordnance

Department supported a project despite the user's views that the

weapot, was unsuitable for oombat. Clearly, the Ordnance Department

had independent views about the suitability of equipment and did

not hesitate to support those views, Its refusal to passively

"accept requirements made the Ordnance Department another Independent

voice in the development process. General Barnes would not settle

for merely esprsssing the technician's viewpoint. Furthermore,

I' . '"'A .,
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n r nClenorrl B3rune had to make direct contact with a manufacturer to

instilrate the development of the weapon that he desired, the T-70.

General Brune'e action points out the lack of cooperation between

the user and developer.

* Despite the acrimony conoerning development during 1942,

!!" the US Army had made great progrems toward equipping the tank

destroyer units. The 3-inch gun o f the N-1.O would provide greater

*• !firepower in a short time, The development of the T-70 was well

advanced, and this weapon promised to be ideal for employing tank

* destroyes doctrine. Despite this progrest, the first tank destroyer

units in combat would have to fight with expedients, the M-3 and

* I' M-6.

4 II
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CHAPTER 3

COMBAT IN NORTH AFRICA

The tank destroyer units that participated in Amerioc's

first land battle agoinst the Gormani, in North Afrioa, fail.ed to

prove the concept. expressed in PM 18-5. More important than the

inadequaoies of expedient equipment, senior oommanders failed to

use tank destroyer doctrine. Continual misemployment made the

"performance of tank destroyer units unimpressive. In sontrant, the

British and Germans seemed to have discovered an antidote to tanks--

concealed, towed Funs. The lack of success from US tank destroyers

forced the Tank Destroyer Center to change doctrine, organisation,

and equipment. Tactical employment$ not weapons, would be the

main concern of tank destroyer units in North Africa.

The most serious malady of the tank destroyer battalions

deployed to North Africa was their continuous misuse in relation to

the taotioal doctrine that governed their training and equipmeht.

Tank destroyer concepts were strongly critioized by senior officers

during the campaign in Tunisia, but there is little evidence that

the concepts had been given a fair test. Shortcomings of TD equip-

meont only added to the criticism. Missions given to tank destroyer

units were often far outside the scope of their equipment or

training. The doctrine for tank destroyer units, as reflected in

FM 18-59, was never employed in North Africa.

Tank destroyer battalions were rarely employed as units.

48
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As a rule, the tank destroyer companies were dispersed among larger

unite such as infantry regiments. The reconnaissance companies

proved to be convenient assets for puarding the headquarters of

corps commanderh who seemed to be overly concerned with their own

safety. The experiences of the first tank destroyer battalion* to

reach North Africa illustrate this point.

There were only two tank destroyer battalions, the6Olst

and 701st, in action in North Africa until mid-February 1943.1 Of

the two, the 60lit was probably the first tank destroyer unit to

be misused.

Originally deployed to England, the 601st quickly lost its

reconnaissanoe company to puard the headquarters of 11 Corps, thus

hampering the ability of the battalion to continue training. The

601st was subsequently deployed to North Africa without its recon-

naissanoe company. On arriving in North Africa, the 601st wag

assigned to the British First Army which dispersed the battalion

among subordinate units. By early 1943, an observer from AOF was

able to locate one company of the 601st with an American task force

and another company with Combat Command B (a brigade-mite unit) of

the lot Armored Division. The observer was unable to locate the

remainder of the battalion. 2

A dispersed TD battalion could not fulfill the tank de-

stroyer doctrine as discussed in chapter one. Even if the 601st

had been allowed to retain control of its TD companies, it would

have been difficult to deploy those companies properly without its

organic reconnaissance company. Proper reconnaissance was &n
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imperative in 17M 18-5. Of course, breaking down the battalion into.0

its TD companies made it totally impossible to use tank destroyer

concepts.

Suffering a similar fate, the 701st was part of the initial

landing forces in Africa. "It, too, war to lose its reoonnaissance

company to guard a corps headquarters, and the remainder of the

battalion was dispersed, Later arrivals sttfered the same fate.

For example, the 805th warn available at the Battle of Kasearine in

February 1943 but " . . . was split up into companies which were

destroyed in detail.'' 4

The tank destroyers faced other problems as well. The

mission, assigned to the battalions or their detached companies

rarely included the one mission that they were designed to'aoom-

plish, i.e. being a mobile reserve intended to fight a tank penetra-

tion. Tank destroyer units received missions better suited to

tank., oavalry, or artillery. One observer commented that a

company of the 701st was used as, " . . . attacking tanks and

subsequently as supporting artillery." 5 Another witness affirmed

that:

,thet -'the 601st and 701st 7 were gen 1rally used in roles
for which tsey were not designed, such as infantry aocompanying
runs, assault artilliry operating wit tanks, and in cordon
defense of areas instead of in depth.

The Army's official history notes that the 601st w~s used as a

screening foroe as Kassarine Pass where the battalion was nearly

overrun.7 The narrative of the North African Campaign is replete

"with examples of ill-used tank destroyers.

One example, perhaps an extreme one, illustrates the misuse



iof a tank destroyer t.nit. With an attached reconnaissance platoon,

B Company, 701st Tank Destroyer Battalion, operated as an indepen-

V dent unit during November 1942, After an overland march from Oran,

B Company was ordered to attack the town of Cafs. (See Map 1).

Supported only by two antiquated, French armored oars, the company

managed to secure the town from scattered German infantry by using

tank destroyers like tanks. Warned of approaching armorp the

cnmpany commander Captain Gilbert A. b I4man, elected to meet the

enemy at .l Quettar where the toerraii was more suitable for manou-

ver. In a meeting engagement, B Company managed to destroy four

tanks and drive off the enemy force.

Returning to Clfoa, the company wans immediately direoted to

roenond to an enemy attack at Sbeitla. Captain Ellman received an

order to " , . go up there and do something about it." Surprising

the enemy at Sbeitla, Captain lllman fixed the force by fire with

one platoon and flanked with another. After loiinj, 11 tanks, the

Italians retreated from the town.*

B Company had received missions far outside the intent of

f FM 18-5, Agreesive leadership, good tactics, and poor enemy '

* performance enabled the unit to accomplish its missions nuooeos-

* fully. It should be noted that the rooonnaissanoe platoon wan

instrumental to suocess in all of the actions. However, such

* offensive missions against a more determined eoemy were far les

successful. As a witness of later actions oommentedt

The tank destroyer in definitely a defensive weapon.
Wherever destroyers have bulged out on their orn and tried to
fiyht German tanks they have been knocked out.
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Their equipment and doctrine made tank destroyer units defensive

organizations. As one action in North Africa demonstrated, when

employed properly, tank destroyers were effective at their intended

task-killing tanks.

During Narph.1943, the lt Infantry Division was advanoing

into northern Tunisia near l Quettar. The Germans dispatched the
10

10th Panser Division to counterattack the American advance.@ Major

General Terry Allen, commander of the lot Infantry, had ordered the

601st TD Battalion, finally assembled, to deploy into positions

protecting the division artillery (see Map 2).l0

When the German attack with some 100 tanks began in the

early, dark hours of 23 March, it was detected by reoonnaissanoe

elements of the 601st that had been placed well forward. Warned of

the approaching armor, the 601st was able to adjust its positions

"which had been intended to oppose infantry. Two Tigers were aMuon

the 30 tanks knocked ont by the 601st during the battle. Although

the 601st lost 21 of 31 M-3's, the German attack was repulsed.

31 Guettar was almost a olassic example of proper employment

of tank destroyers. Massing the battalion on excellent tarrain had

enabled it to counter a German force that out-numbered the Amerioans

three to one# The tactics of the battalion were excellent.

Shifting positions had avoided both artillery and tank fire, and

the us4 of covered positions prior to firing had kept losses from j
13soaring higher.

The only oritioisms of the action in relation to tank

destroyer doctrine were that the battalion was unduly exposed since

there were no divisional units between the TD's and the enemy, and

,U/
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that the unit wax too far forward. Preferably, the tank deustroyers

would have been behind the division's artillery, where they could

have maneuvered to counter the tanks, but being tied to the mission

of protecting artillery restrioted their ability to maneuver*

Neither critioism outweighed the overall advantages of a manmed

tank destroyer battalion screened by its own reoonnaissanae.o The

maddest thing about the tactics of BlOuesttar wax that they were

hot used at Kasesrine.

Despite success at El Quettar, the tank de stroyer concept

did not prove itself in North Africa. The failure of tank

deutroyermen to prove their dootrine to senior commanders was

largely due to -the failure of those nmae oommianders to use the

units properly. Several factors were involved in the misemployment

of tank destroyer battalions,

One observer believed that the dispersal of tank destroyer

units was due "..,to the necessity of holding a wide front with
114

little meanu.'1  While there iosonme lopic in spreadinp assets *

alongp a wide front, it would,have been just as lopical to keep the

tank destroyers in reserve locations to react to German penetrations

on aritical avenues. The desire of the commantlers for a piece of

the TD pie must have been strong, This tendency is common to armies

and other bureaucracies,

In defense of the dispersal of tank destroyers it must be

pointed out that the American forcen i.n North Africa did not face

German tank attacks on a daily basis. Quite reasonablyo g~enerals

are loath to leave an important aamet sitting in reserve when it
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could be firing'on the enemy. In this lightv the failure of Ameri-

can commanders was the refusal or inability to concentrate tank

destroyers when a German tank attack was imminent or actually under-

way.

Contributing to the misuse-of tank destroyers was the.

simple fact that many officers were unaware of tank.destroyer

doctrine. Bruce .had recognized this problem,.and the Tank Destroyer

Center started conducting indootrination courses for senior officers

on 30 November 1942.15 By then, many of the commanders who partio-

ipated in the Worth African campaign had already departed the United

State.. In the final analysis, the sudden establishment of the

radical nay~i a ail rytank destroyers in late 1941 did not allow time to disseminate the

radical now doctrine throughout a rapidly expanding army,

Howeverf ignorance of tank destroyer dctrine was not as

important an the fact that many important commanders simply did not

agree with the concept of tank destroyers. The Army had not reached

a doctrinal consensus concerning antitank warfare. Although the

Antitank Conference of 1941 had demonstrated that the bureaucracy

was willing to accept the mobile tank-killers, the agreement of

chiefs of branches and other important bureaucrats did not neoes-

sarily represent the\views of the men who would command forces in

the field. The chiefs of branches in 1941, generally an elderly

lot, were never to oommand theaters or army groups. Kisunder-

standing of tank destroyer doctrine contributed to the opposition

against tank destroyers. By 1943, General Bruce was o . . die-

tressed over the attitude of Generals Patton, Devers, Bradley, aald

............ . '
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now Lucas." 1 6

General Patton's objection to tank destroyers was simple$

they should have been tanks. He would have preferred to replaoe

tank destroyers with tanks, 7  A good offense was always the best

defense to Patton, and the tank destroyer was simply a poor tank.

!' He believed that tanks could fill the need for mobile antitank guns

while retaining the offensive capability of tanks.

Far more adamant than General Patton, General Devers die-

agreed with the whole concept of tank destroyers, disinterring the

argument that had been institutionally buried by General Marshall

in 1941. After his trip to North Africa, Oeneral Devers concluded

that"

tho separate tank destroyer arm is not a practical con-
cept on the battlefield. Defensive antitank weapons are
essentially artillery. Offensively, the weapon to beat a tank
ts a bettor tank. Sooner or later the issue between ground
forces is settled in an armored battle--tank against tank.
The concept of tank destroyer groups and brigadej attemptinir
to overcome equal numbers of hostile tanks is faulty unless
the tank dgtroyers are actually better tanks than those of
the enemy.

General Devers represented a significant body of opinion within the

US Army. In later years, hie view would become doctrine.

Although their disagreement was leos fundamental, the views

•iof Generale Bradley and Lucas had a more direct impact on the tank

destroyers. Although the idea of separate antitank battalions was

palatable, they disagreed with self-propelled guns.

General Bradley was undoubtedly impressed by the effective-

ness of the Germans' dug-in antitank guns in North Africa. The

readily concealed German guns were effective and difficult to pry
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out of their positions. By January 1943, General Bradley complained

about the high silhouette of the self-propelled TD's and stated his

preference for towed guns that could be dug in with only their mus-

asles above the ground.
1 9

While generally in the same vein, the views of Major General

J, P, Lucas were more adamant than General Bradley's. After ob-

serving the Sicilian C&mpaign, General Lucas commented in a report

"thate

The Tank Destroyer has, in my opinions failedto prove it
uoefullness. I make this 'tatement not ony becoause of, th
results of this campaign but also after study of the campaign
in TUNISIA, I believe that the doctrine of an offensive weapon
to "slug it out" with the tank is unwound. I think that the
only successful anti-tank weapon is one which has a purely
defensive role, has high penetrating power and, such a low
silhouette that it' can be concealed, dug in, and hidden by
camouflage.. . I am of the opinion that the anti-tank
weapo~ 0 should be a towed gun of great power and low silhou-
ette.

General Lucas' report was very influential and widely die-

tributed in AGO. For example, while discussing a proposed rearma-

ment of the M-1O, Brigadier General John M. Lents, the 0-3 of AGF,

recommended informing the Ordnance Department that "The trend is

toward towed guns (quote Seventh Army Report . .

* Successful use of towed antitank guns by both Allied and

Axis forces in North Africa contributed to the pressure for American

adoption of those weapons. Germar tactical skill with their anti-

tank guns and the legendary "58" provided ample demonstration of

the effectiveness of such weapons, British success with towed

weapons was probably just as influential. Soon after the American

Army's debacle at Kassarine, the British soundly defeated a German

• /



I' 57

thrust at Msdenine. English 6-pounder antitank guns thwarted the

Uerman attack and destroyed over 40 Panmers. 2 2  One American ob-

server in North Africa oommented that it was "The best job of tank
Si. ' 1,23

destroying that has occurred in Africa . . . . Successful use

of towed antitank guns generated pressure on the US Army to inoor-

., porate those weapons into its antitank system, Ironically, the

failure of Amerioals only towed antitank gun, the 37-mm, contributed

to the pressure for improved guns and to the misuse of tank

destroyers.

The dootrine of the tank destroyers assumed that infantry

units could protect themselves from tanks and allow the TD's to

remain in reserve, available to counter major penetrations. How-

ever, the ineffectiveness of the infantry's organio antitank pun,

the 37-mm, meant that the foot soldiers could not protect them-

selves from tanks and morale sank*. This put great pressure on

commanders to allot tank destroyer units among the infantry units in

order to give those units some protection from tanks.

ty'icalThere is no shortage of criticism of the 37-mm gun. A

typical comment from Colonel Robert S. Muller, an observer, noted

* thati

Two general officers condemned this gun as useless as an
* ' anti-tank weapon and strongly reoommended that it be discarded.

They staied that it would not penetrate the turret or front of
the Oerman medium tank, that the projectiles bounced off Wke
marbles, and the Oerman tanks over-run the gun positions.

iHowever# the same observer commented that the problems of

the 37-mm gun were not all due to the gun's performance. After

investigatine, Colonel Miller discovered that infantry units were A>
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not placing the weapons in concealed positions where they could

engage the vulnerable flanks of German tanks. Thas the 37-mm was

forced to fight the frontal armor of German tanks-something that .

no one had ever claimed it could do. Miller, an infantryman,,

reoommended that the pun be retained in infantry battalions while
S" • 2 5•

training should stress proper employment.

Also eontributing to the reneral disgust with the 37-mm,

many units were using the wrong ammunition, General Barnes, who

50 pOercent of the 37-mm ammunition was old, semiarmor-pieroing (SAP)

shot. Further, he found that the men of the units could not tell

the difference between SAP rounds and capped ammunitionp which was

far superior. In addition, Barnes was unable to find any of the

latest 37-mm ammunition in Africa-.the new M-51 rounds that had

increased velocity (from 2,600 fps to 2,900 fps), which made them
26

much more potent,

Attempting to refurbish the image of the 37-mm, ordnance

officers tested the pun with M-51 rounds against two captured

German tanks. They found that the Mark 111a front could be

penetrated at 800 yards while its flanks were vulnerable at 1,000

yards. The Mark WV'e front was penetrated at 400 yards and its

27flanks at 850 yards. However, tests could not ochnge opinions

cemented by experience on the battlefield, As an observer con-

cluded, "Confidence in the 37-mm gun an an antitank gun has been
lost.,"8;

Dissatisfaction with the 37-mm gun led to a request from
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General Eisenhower for the American version of the 6-pounder. 29  In

production in the United States to meet British and Hussian require-

ments, the 6-pounder, designated the 57-mm by the US Army, was

readily available,30 General MoNair disagreed with iesuinR the

57-mm because it was less mobile than the 37-mm. " Hoping to re-

place regimental antitank companies with a TD battalion equipped

with 3-inch guns, McNair believed that 37-mm Runu supplemented by I

basookas would offer sufficient close-range protection for infantry

ba#.talions. However, the War Department disagreed and the 57-mm

antitank gun became standard equipment for infantry divisions.33

The 37-mm run had been no more successful in the tank de-

stroyer units than it had been in infantrv units, Indeed, the

weaknesses of the 37-mm was accentuated in the Fargo, because it

was more obvious and was vulnerable to enemy fire. As one observer

concluded, "The sending of such a patently inadequate destroyer into

"combat can at best be termed a trapic mistake.s" 34

Although far more successful than the Fargo, the M-3 re-

oeived mixed reviews. One observer reported that the "Heartiest

possible rraise wam given to the 75-mm gun SP as an effective anti-

tank, or tank destroying weapon."5 On the other hand, General

36 1Lucas condemned the M-3 because of its vulnerability. Reports

concerning the M-306 immediate replacement, the M-10, were more

enoouraping.

Combat revealed that the M-1O was clearly superior to th.i

M-3, and the troops were satisfied with the new vehicle. Increased

firepower and greater cross-country mobility were the main sources

lI
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for praiise for the M-10. The heavier armor and 360-degree tra-

verue for the main fun alo built coufidenco in the M-10, althoutph

the M-10 laoked the mobility to outrun medium tanks.

The effectiveness of their equipment proved to be the

briphtest aspect of the first experiences of the trhnk destroyer

" units in combat. With the exception of the Farivo, the runs of the

TD battaiions proved capable of destroying German tanks, but the

advent of heavier German tanks would spur the development of heavier

pune for tank destroyers.

The tactical employment of tank destroyers presented a less

happy picture for the new units. Never given a fair test, the

tactical doctrine of the tank destroyers was condemned nonetheless

by important military figares such as Generals Bradley and Devers. I
S-icress at El Veittar could not outweigh the lack of success at

Yassarine and other nlaces. In contrast, the experiences of the

British and the effeotiveness of German antitank weapons generated

rressurn to chanpe tank destroyer doctrine, or.anization, :'- equip-

moCt.
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DOc'TRINH AND) 13VWLOI 3 NPWNPT 1943--1q44

The results of combat actions in North Africa wore quickly

felt in the United.States. Written doctrine had to be revised to. '

incorporate combat experiences. One product of those experience.,

towed guns, forced the Tank Destroyer Command to change its or.a-

nizations to accept the new weapon. Adoption of towed guns also '

affected development since AGE' wanted to increase the effectiveness

of this type of weapon.

Developing better weapons continued to demand a proat deal

of attention from the TPnk Destroyer Center. The Center persevered I

in rupporting" the T-70 and finally put that vehicle into production.

Spurred by the ap.earance of heavy German tanks such as the Tiper

and Ferdinand, the Army worked to pet a heavier antitank weapon,

A
the 93-mm pun, to the battlefield. Technical problems slowed and

complicated development efforts. Not eurprisinply, rewriting doc-

trine proved simpler than developing equipment.

The lessons of combat quickly created pressure to revise

the doctrine of tank destroyers. Signifioantly, the lessons from

"the front were those perceived by men outside the Tank Destroyer

Center. The officers at Fort Hood believed that tank destroyers

had suffered from misuse and expedient equipment, not bad doctrine.

'• ~Howeverv the Center began revisions to modify their doctrine during }

the summer of 1943. As the Center's history indioaten, "The

64 -
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revision of FM 18-5 was undertaken to bring tank destroyer doctrine

into conformity with the lessons of combat i" Africa as internrreted

by hipher heedquarters."'

Apparently, the aggrussive tactics of early doctrine for

tank destroyers had irritated some important people, Emphasis on

apgressiveness and offesaive action in FM 18-5 was missine, fromits

revision. The bold, colorful language of the field manual's 1942

edition was subdued and conservative by 1944. For example, the

,eotentc, v"Action of tank destroyer units is characterised by rapid

movements, sudden changes in the situation, and a succession of

"brief but extremely violent combats separated by sporadic lulls,"

2dissappeared in the later edition. In contrast, the 1944 version

blandly comments that, "Action of tank destroyers is oharacterized

by an apgressive spirit,, Further, the tactics of fire and move-

ment emphasized by the 1942 manual nearly disappears in the later

text.4' While the 1944 edition was generally more subdued than its

predecessor, some changes were more specific.

The constant attachment of tank destroyer battalions in

North Africa to divisions or smaller units was reflected in the

new manual. While the 1942 version only allotted 5 pages to the

topic of supporting divisions, the 1944 edition devoted 21 pages to

the subject, with diagrams. More significantly, the tank destroyers

assumed the role of protecting friendly infantry by repelling the

'* enemy's initial attack rather than his breakthrough, something

which had been avoided in 1942.• While the Tank Destroyer Center

was willing to help units cope with the realities of tank destroyer

Id. -
* I'-
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omnloyment, tho offiners at Fort Hood were forced to make other

changes to their doctrine.

Tank destroyers in North Africa were often accused of

ohasinp or hunting tanks. This was a false criticism as far as

General Bruce of the Tank Destroyer Center was concerned. He com-

plaineds

I believe that many reports from higher hea4quarters about tank
destroyers chasing tanks are based on the fact that one platoon
of three guns did attempt to 6 chaue tanks, the lieutenant com-
manding admitting his error.

Despite General Bruce's beliefs, the new field manual emphasimed

that, "Tank destroyers ambush hostile tanks, but do not charge nor

chase them." 7  The most drastic changes in doctrine resulted from

the modification to include towed weapons, which were never in favor

at Fort Hood. Refloctin/, the new we.pons, FM 1-5 discussed appro-

priato doctrine for towed battalions.

In reneral, the employment of towed units was the same as

that for self-propelled. The basic concept of mobile runs employed

in mass remained the same. When towed battalions were addressed y

specifically, it was usually to mention their limitations. For

example, while self-propelled companies could withdraw under fire,

FM 18-5 cautioned that "Daylight withdrawals of towed units are

* likely to result in heavy casualties , . . Towed guns were

deemed superior for advanced positions., This w~s probably due to

the fact that a towed run, dur-in, was loes likely to be observed

than a self-propelled weapon. Doctrine for towed units was based

on exkperience with such units at Port Hood.

The failure of the Cletrao had breathedinew life into the

... .. l ...
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towed 3-inch run. On 22 August 1942, ACP directed the Tank Dse-

stroyer Center to restudy the matter of towed mounts. 'rowed punat .

noted AUF, could be unloaded at places where docking facilities

were too limited to handle the 30-ton M-10. AGP pointed out that

it contemplated orpanizinp a number of towed battalions and the:e-

fore directed the Center to develop a tentative plan for a towed .
10

battalion,' 0

After studying the matter, General Bruce remained opposed.

to towed battalions. He believed that a towed battalion would

require 300 more "men than a self-propelled unit. He pointed out

that a prime mover and run required more shipping space than a

self-propelled weapon. Instead of the towed gunt Bruce recommended

adaptinp the M-3 so that it. 75-mm gun could be shipped separately

from the half-track. The half-traock and gun could then be reas-

sembled and employed until facilities were available to land heavier

tank destroyers. 1 However, events from the field overruled Bruce.

In the light of comments from North Afrioap on 1 January

1943 AG? directed the Center to test a towed tank destroyer bat-
talion. Personnel of the 801st TD Battalion conducted extensive I
field tests during January and February, which resulted in a tenta-

tive organization on 12 March. 1 2

Maintaining momentum, AG? ordered 15 self-propelled bat-

talions converted to towed units on 31 March au a tentative measure

for training. On 7 May, the War Depprtment issued a table of

organitation for the towed battalion and officially authorized the

new unit.
1 3

i• kA'.".
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The organization of the towed battalion was essentially

the same as for the self-propelled unit. Elimination of one recon-

nainsance platoon and the inclusion of the remainder of those

platoons in the headquarters company were the main adjustments.

In addition, both the run crews and the security sections were

enlarged.15

While the creation of a towed battalion was probably the

most significant organizational change for tank destroyera, the

measure had been preceded by other changes. As a result of the

AOF decision during July 1942 to convert all TD uni~t. to 3-inch

.runa, the Center submitted a table of organization on 9 November

! 1942 that substituted another heavy run platoon for the light gun

platoon in each company. The only battalions that employed the

Slight platoons in combat were the first two units in North Africa.

On 12 November 1942, AOF directed the Center, along with all
other commands subordinate to AOFP to reduce all orpanization. by

" ' 15 percent in personnel and 20 percent in motor transportation.

Trhe biggest cuts were made against administration and supply ele-

ments. Some tactical vehicles were eliminated, including the

antiaircraft section of each platoon. The War Department published
-16

"the new tables on 27 January 1943.16
While the adjustments to tables of organization forces by

General MnNair's "outtinp board" proved to be digestible, the towed

units remained a matter of controversy. A year after the War

Department authorized the unite, some officers still condemned the

towed runs as "worthless," but the Tank Destroyer Roard noted . _

..
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that preferences for self-propelled over towed puns stood at about

ei@-ht to five, about the ratio of units furnisend to the theiiters

by the summer of 1944, justifying both types of organization.' Y

Oeneral McNair had resisted pressure to have all tank

destroyer units converted to towed guns. He believed that the . 4

combat exzerienoes of North Afrioa had not been conclusive con-

cerning the matter. Unless further experienoe justified a chanfe,

General MoNair remained convinced that both towed and self-propelled 4
weapons should be supplied.18 After Oeneral MoNair personallT

coordinated the matter with the War DepartMent, the latter directed

in November 1943 that half the battalions should be self-propelled

and half towed. 1 9  By that time, the process of converting self-

propelled ba'talions in the United States to towed guns was well

under way. An important part of that effort was devoted to the

gun itself.

Paced with the reality of towed battalions, the Tank

Destroyer Center began serious efforts to develop the 3-inoh gun.

The 3-inch pun had been etandardized as the M-1 in December 1941,

20prior to the completion of service tests. Despite standardiza-

tion, service tests discovered many defects in the 3-inoh run. -

A.lthough opposition to towed weapons from the Tank Destroyer Com- . ;

'mand had been the prinoipal reason that the 3-inoh gun was cancelled I

in the summer of 1942, SOS noted several .defioienoies in the weapon

and concluded that, "In general, (the 7 carriage ins not properly

desiýned to acoommodate the gun.0121 However, the failure of the

cpiCletrac oonvinoed AG? to aek f'or production of 500 3-inch guns on
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23 August 1942.22 Lack of partioipation of the Tank Destroyer

Center in the development of the 3-inch pun up to that time is

evident from the fact that no example of the gun was shipped to

IPort Hood until 25 August 1942.23

"The deficiencies of the M-l, 3-inch gun proved to be.

amenable to modifications. A new traversing mechanism 'cured one

of the main problems of the prototype gun,2 4  Other problems of the

SM-1, primarily a poor might and excessive hop, were eliminated with

field modifications that could be applied to completed guns, and

the resulting weapon was standardised as the M-lAl* 2 5

Development work continued at Fort Hood through 1943. The

Tank Destroyer Board went beyond correcting technical deficiencies

and began adapting the gun to make it more suitable for tank

destroyer tactics, Resulting from the work at Fort Hood, the X-6

26
was standardised in November 1943. The most visible change was

a large, sloping gunshield on the M4-6. In addition, 10 other

sipnificant modifications were developed by the Tank Destroyer

Board includinp firing segments and a trail castor. 2 7  By February

1944, AG? wus impressed enough to comment that, " . . . the re-

design of the 3" Gun Carriage M-1 into the 3" Gun Carriage M-6

has resulted in an excellent towed tank destroyer weapon,0.2
8

One thousand M-1 guns had been manufactured before the M-6

was completed. AGO asked that all M-l's be converted to 9-6'1, In

addition, A0Y requested 500 more M-6's. The 34-l's had to be modi-

fied at the factory, but ultimately all units going overseas were

equipped with the M-6.29 While the development and production of

ý-J Lu



........ .

71

the M-6 continued during 1943, ordnance engineers labored to put a

.: heavier antitank gun into the field, the 90-mm.

Like the 3-inch gun, the 90-mm antiaircraft gun's ballistic

* characteristics made it a natural candidate as an antitank weapon.

The higher velocity and heavier projectile that made the 90-mm

fun a better antiaircraft weapon than the 3-inch gun also made it

better for penetrating armor. However, the 90-mm gun was only

beginning to reaoh antiaircraft units when America entered the

war. Had the 90-mm gun been readily available, the 3-inch gun

"might never have been adapted for antitank use, In any case, there

was early interest in the 90-mm gun an an antitank weapon.

Ordnance officers initiated the development of the 90-mm

antiairoraft gun mounted on the M-4 tank chamois on 2 February 1942.

Formally reoognitihg the project on 1 July 1942, the Ordnance

* Technical Committoe reoommended development of the vehicle desig-

nated the T-53, noting that "Reports from various souroes have

indicated the effectiveness of the German 88-mm aircraft (sic)

gun when used as an anti-tank weapon." Intended to use a maximum

of components already in production, the T-53 appeared to offer a

way to get a self-propelled, 90-mm gun into production very

quickly. 3 0

For its part, AO? directed the Antiaircraft Command on 25

July 1942 to study the problem of firing the 90-mm gun against

ground targets. Finding that an average crew needed 5 to 10 minutes I
to emplace the gun with its single axle mount, the Antiaircraft

Board concluded that the 90-mm gun was "undesirable" for use against

A l -



i7|P

mechanized tnr,.ts, hut the T-2 run mount then under devclopmnnt

p ~~r, hwod n•romise of delivv~rini, shorter emplacement times...

g ,+ 'horoforaq tho T-1).3 ap•peared to be the only meanse availabl1e

to use the .90-mm run in an antitank role. Similar to the T-24

oarriare for the 3-inoh run, the T-53 was an M-4 tank chassis with

a shielded, 90-mm J~n perched on top. Its hi h silhouette certainly

limited its tactical usefuln~e". At a conference on 24 Auerus 1942t

representatives of AOP, SOS, and the Ordnance Department agreed to

produce 500 of the vehicles despite the problems. 3 2

General MoNatr' had already pointed out the superiority of

the 90-mm over the 3-inch run. He wrote to General Bruce in July
that, " . . . there is a material advantage in the 90-mm so far am

penetration is concerned. The trajectory seems a little flatter

than that of the 3"1.3 General Bruce quickly complained about

production of the T-53 before tests at Fort Hood, commentinf, that,

" . .. the vehicle is an expedient and entirely lacks many of the

major military characteristics considered essential by the TDO, in

fact is a stea backward rather than forward." AOF retorted that,

"It is the opinion of this Headquarters that the Tank Destroyer

Despite assurances from AGF, the Tezk Destroyer Board was

quick to condemn the T-53 after they received an example for tests.

Followint those tests in the fall of 1942, AGF agreed to cancel

production of the T-53 althoughihey believed that development of

a self-propelled mount for the 90-mm pun should continue, However,

the T-53 linrerod until tests by the Antiaircraft Board convinced

= •. . ... . ... . ... .. ...... ....... ••
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that organization that they had no use for the weapon, either. The

project was not terminated until 12 April 1944, and by that time a
35

much more promising development was well advanced,

'," While the T-53 used the standard antiaircraft gun# it was

obvious that adapting the.giu- to fit the turrets of tanks or tank

destroyers would be more advantageous. Therefore, on 21 September

1942, Barnes directed his engineers to begin drawings of much an
"" adat ation,36

adaptat ion The Ordnanoe Committee approved the project on

1 October. 3

Ordnance engineers accomplished the task of making the

90-mm gun suitable for vehicles by adapting the pun to fit the

recoil system of the vehicle-mounted, 3-inch gun. The process

required several modifications including a new breech ring and

38machininp down the outer surface of the tube. Quickly Scoom-

plishing the necessary work, ordnance engineers mounted the run in
' 194•, 39 '

an M-lO tank destroyer and fired it by the end of December 1942.

Taking the next, obvious step, General Barnes recommended that the A.

modified M-l0 continue development as the T-71. 4 0

"Objections to the T-71 appeared quickly. Apparently,

General Bruce viewed the vehicle as just another expedient; an

expedient made worse by the fact that he already disliked the M-10.

However, AOF had already shown an interest in the development of

the 90-mm gun for antitank purposes. Compromising, AG? agreed to

the T-71 with the understanding that it was a development project

intended only to secure information about the practicability of

i , mounting the 90-mm gun on the M-10. Objections from Port Hood

-?. - r*,..n.
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were obvious from the statement that,

The gun is not desired by the Tank Destroyers as a tnrnk
destroyer weapon since it is believed that the 3-inch gun has
oufficient power. It in further fti.t t~tt the Gun Motor Car-
riage, M-10, is too heavy and too slow.

Despite the early success of the T-71, the project quickly

met delays. Tests of the original mount which were ended in January

1943 proved that the vehicle was unsatisfactory, principally because

of the basic faults of the M-10. The unbalanced turret of the M-10

beoame excessively so with the 90-mm gun, and the heavier gun made

the lack of power traverse unacceptable. Therefore, ordnance en-

gineers had to institute a complete development program for a new

turret,* 42

By May 1943, a wooden mockup of the new turret was completed

in Detroit. 4  Enthusiastically, Colonel Joseph M. Colby, head of

research and development at the Tank-Automotive Command, recommended

in August that the T-71 be standardized even though metal prototypes

were still incomplete.44 The prototype of the T-71 finally arrived

at Atierdeen, Maryland, in mid-September.
4 5

Armed with a prototype, Major General T. J. Hayes, acting I
Chief of Ordnance, requested production of 500 T-71's. However,

Haves lumped the request for T-71's with requests for production of

a large number of experimental tanks which were the subject of

heated controversy. Army Service Forces (AsF) reacted ty refuninp

the whole request. 4 6  >1
Apparently unhappy about the refusal to produce T-71's,

General Barnes tried to cultivate acceptance of the vehicle.

eneral Barnes contacted members of the Armored Command tryin.g to

L ,- ..--



sell the T-71 and exhibited the vehicle to General Moore of AGF. 4 7

Favorable response from those parties encouraged Barnes to request

production of from 500 to 1000 T-7118 on 4 October 1943.48

Bripadier General W. ?. Dean of the Requirements Section at

AGF thought that "General Barnes# recommendation is considered to

have considerable merit . . . ," Besides a superior fighting com-

partment and power traverse, General Dean mentioned that the T-71

weighed 3,900 pounds less than the M-10 since the new vehicle's

turret eliminatud the need for counterweights. In addition, he

pointed out the superior ability of the 90-mm to destroy German

tanks or pillboxes.49

The superiority of the 90-mm run was not the main reason

that Dean recommended producinr 1,030 T-71's. The measure would

also use excess M-10 chassis and allow cutbacks in the production

of bi-10's. The 03, Brigadier General John M. Lents, arreed

heartily, commenting that "We have more M-l0's than we know what

to do with . . . .,,50 ,

In the fall of 1943, AG? found itself with far more tank

destroyer weapons than it could possibly use, This was primarily

due to a sharp reduction in tke number of projected tank destroyer-

battalions. While General MoNair had wanted over 200 tank destroyer

battaliots in 1942, the War Department had only authorised 144.

Since there was no great demand for tank destroyen from the

theatere, MoNair recommended in April 1943 that the program be

reduced to 106 battalions. Bv October 1943 the War Department

planned to out the number to 64. After MoNair objected, the War

7,-..
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51Department settled on 78 battalions. Meanwhile, production of

N-10's had continued during 1943 because there was no alternative

weapon. In any event, AGP found itself in October 1943 with

existing or projected production of 11,547 self-propelled tank

destroyers, sufficient to equip over 200 battalions, versus a

requirement for only 2,862.52

Based on the fact that "We are over-producing on TD's,"

General Lents would not recommend producing 1,000 T-71's. General

Lents believed thats

The mobility of the T-70 precludes going to the T-71 unless
the added power of the 90-mm gun is essential. It is not at
this time. Conditions might change. A few heavily armed units
might find employment against fixed defenses.

Despite his misgivings, General Lentz concluded that, " . . . pos-

sible future developments of German armor, and the possible need

for power against fortification, . . . warrant construction of a

moderate number (300) of T-71's.",5 3 General McNair agreed but felt

that they would not be amiss to raise the number to 500, enough

for 10 battalions and a reserve$ while ceasing production of

M-l0's.54 Therefore, on 25 October AOF requested ASP to produce

500 T-71's and terminate the production of M-10's .55

Despite the rapid approval of production for the T-71, the

vehicle would not see action for nearly a year. Tests at Fort Knox

revealed serious problems with the T-71 that necessitated time-

"consuming modifications.' 6 However, the Tank Destroyer Board recom-

mended that the T-71 "be considered suitable for use as a tank

destroyer" after modifications. 5 7 Production of T-71's did not

begin until April, In June, the T-71 was standdardised as the

lot.
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M-36.5 The M-36 was not the only project intended to provide a

90-mm gun for tank destroyers.

In the fall of 1942, General Barnes requested his engineers

to initiate a design study of a towed antitank carriage for the: 61
90-mmgun.61  ,
9.• • 9C-.sDevelopment of the weapon prooeeded very slowly. The

idea was not presented to the Ordnance Committee until 22 March

1943, when only a sketch of the.proposed run was available, 6

Formal approval of the nroject came on 29 April 1943.62 The infancy

of the project was emphasized by the AGF'e comment to the Tank

Destroyer Command that " . . . the studies are only in the first

stares of development P, i,63

The lack of progress is somewhat surprising, since the

Ordnance Department was not proposinp a major development propram.

Ordnance sketches envisaped modifyingr the carriage and recoil

system of the M-2, 105-mm howitzer, to mount the 90-mm gun. Pro-

tootion for the carriale would be provided by adapting the runshield

of the M-6, 3-inch 1un. 6 4 This apparently straightforward adapta-

tion proved to he very difficult for ordnance enrineers.

Immediately following the Ordnance Committeeo' annroval of

thl projeog, the Ordnance Department contracted with the Link-Belt

Commany to design the gun. 65  By November, the manufacturer was

"complaininp that completion of the desipn was delayed beoause a

subcontracter hai failed to deliver gunshield designe. 6 6  The

Ordnance Denartment caused more delay by ordering numerous design

changes, includinp completely new trails. 6 7 Despite delays, Link-

1Belt managed to deliver a complete gun to Aberdeen, Marylandl in 4

't,.

• ................................................................ •,.. . .t
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Aminrs'ntl.v plen1nd with their orroross, the Link-Belt

Company reported in January that they could bemin Production

durinr June. 'Ponts at the proving pround quickly dampened their

optimism,

Tests by the Ordnance Department revealed some serious

defects. The resulting ohangem, including new trail@ and a change

in the position of the axle, caused a redesign and a change in

69
designation to T-.5I1,6 By May, Link-Belt had delivered another

70
pun to Aberdon. Discovery of 38 defects, primarily uneatisfao-

tory recoil characteristics, caused further redesitnn.71

Neanwhile, pressure was buildinp to £et the ýnn into produo-

tion. (ieneral MoNair witnesand n demonstration of the 1P1-5EI on

2 Mt.v and was apparently impressed.72 General McNair's visit was

followed shortly by a request for oompletion of the desil-n and .

production of 600 runs . . at the earliest possible date." 73  4
A(Th had been intersted in the 90-mm antitank run for some

time. L)urinri October 1943, GenerRl Moore called General Barnes

about a 90-ms towed mount and was assured that " . . . we are

pushin, itnm74 On 2 November 1943, AGF had submitted their own

75Imilitary oharanteristics for a towed. 90-mm pun. Respondinp, the

Ordnance Department extendnd the T-5 prorram to include the desires

of AOIF,76 A(IF's re•uetst included the eddition of a "blast deflector

(muzle br.ake).,"7 7 This item hnd not been a component of~the T-5

and was to causte ,rone controversv.

'rho Ordnance D•epartment did not ir.nore the desires of AOIF.
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Durinp Junp, they instituted a design program to adapt the T-1 for

a muzzle brake,' pi 'he dispute arose after General McNair witnessed

a firing test that compared the gun with and without a muzzle brake,

Ordnance officers apparently believed (erroneously) that General

McNair dropped the requirement for a muzzle brake after this test.

In their clarification of the requirement on 14 July 1944, the AGF

comment that "The Ord/Dept alleges * . . the requirement . . . was

withdrawn * . ." indicated the acrimonious nature of the dispute. 7 9

In defense of the Ordnance Department, the addition of a muszle

brake to the end of the 90-mm gun tube, in effect a long, moment

arm, drastically changed the balance of the weapon and thus the

characteristics of the carriage. Amid the controversy over muzzle

brakes, the checkered career of the T-5 continued.

Hopes of AGY for early production of the T-5 were soon

dashed,. During July, tests of the latest version of the run, with-

out a muzzle brake, revealed serious problems with the carriage,

Of some 30 problems, the most serious were a broken axle and cracks

in the trails. As a result, representatives of AGF, ASP, and the

Ordnance Department held a meeting to discuss the future of the T-5.

AG? elected to reduce their immediate requirement to 200 guns while

holding production of the remaining 400 guns in abeyance until a

decision could be .reached on exactly what type of gun should be a
80 pproduced, Ordnance officers elected to design a completely new

carriage to meet AG? requirements.

The problems experienced with the T-'j during July 1944 are

a rood example of the hidden, technological pitfalls that plague the



deovloto-nent of' virtually rny weapon. An error in desin nom;rnuti.tion

coausrd the brok<n axle, hut the orpeks in the trailn werv dute ,to

*.• oor steel. Hurrying to complete the prototypes, the Link-Belt

Comrniny used metal from the Inland Steel Company instead of their

prferrod supplier, Carnerie Steel. It seemed that Inland steel had

a lower impact value (mTre brittle) than Carnepie steel. The result ..

was cracked trails. 2  Appearanoe of such problems some 6 months

after completion of the first prototype accentuates the teohnoloi-

cal difficulties of developing weapons.

The ultimate result of the T-5's teohnloal problems was a

lonr delay in production. Instead of the Link-Belt Company'n

optimistic prediction of production in July 1944, production of the

final version of the fun, the T-5E2, did not berin until December

044.• While the Ordnance Department *truppled with the problem

of mountinp the 90-mm gun on two wheels, the weapon designed by

the Tank 1)estroypr Center, the T-TL, propressed rapidly. *

Shortly followint-, the ealmer Board, the Ordnance Committe.e

approved the development of the T-70 on 4 January 1943 and approved

the %)roduction of six pilot models, 8 4  Orders for nroduotion quickly

increased. Uncharacterint'ically, AGF requested production of 1,0000

111-70's only 2 days later. AGC rarely requested nroduction of any

major item of equipment before a prototype existed and preferred to

wait until service tests were completed. Justifyint- its action,

AGY commented thats

It in ,ecol-niznd that all of the modifications hatve not
rsin Yet b,,en tested, howevor, the lack of a satisfactory tank
'ristrover ;-,n motor erirrintae makes imperatlve the ýfreditinlr
of' thVi roductiton of the Gun Motor Carriarer T-'/,'),-



Arrarently, AGF was trying to support General Bruce who continually

complained about oxpledients and the lack of a suitable tank de-

stroyer. However, nome disharmony over the T-70 marred the

relationship between AGF and the Tank Destroyer Center.

Trvinr to build the best vehicle possible, the Tank De-

stroyer Center wanted to continue improving the design an studies

progressed. On the other hand, AGF believed that the design should

be frozen as quickly as possible in order to start production.

As General Moore commented in reaction to some changes proposed by

the Tank Destroyer Center, "I think Bruce should be given emphatic

instructions to finalize the design of this vehicle at once."

General MoNair settled the problem durinr a telephone conversation

with General Bruce. General Bruce assured General McNair that the

proposed changes were only inquiries and any recommendations for

modification would be coordinated with the latter'n headquarters., 7

It was not surprising that a vehicle placed into production so

hastily would require many changes.

When the first pilot models reached Fort Hood, there were

serious problems. Most important, the T-70 could not negotiate a

60-percent slope because the engine was underpowered and the

torquomatio transmission slipped excessively. Installing a more

powerful engine and modifying the transmission allowed the T-70 to .

meet minimum requirements.88

Despite problems, the T-70,'enthusiastioally named Hellcat

by the Tank Destroyer Center, went into produotion during the fall

of 1943, Servico tests of the production vehicles revealed a host
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of new problems. Among the most serious faults, the starter was

undependable, and there were various weak points in the suspension.

As the defeats wore revealed, the manufacturer applied modifications

to'vehicl'es still on the production lines. As production con-

. . tinued while more and more modifications became neoessary the

earliest vehicles grew inoreasingly obsolete. By early 1944, the

situation wan chaotic, There were over 1,000 T-7010 in existenoe

in varying states of modification.

To settle the matter, the Ordnance Department hosted a

meeting on 5 February 1944 with representatives of the Ordnance,

Department, AGF, and the General Staff present. The men agreed that

vehicles below serial number'658 would be returned to the factory

for modification, and the remainder would be modified in the

field.. On 17 February 1944, the T-70 was standardized as the

M-18. When the M-18 was standardized, 1#200 had been produoed; 3

and a total of 1,097 of them required modification to meet the

oharacteristics of the standard vehile 9 1 .

The M-l's that were available did not go immediately into 3

action. The War Department offered 40 M-18's to the European 4 1

Theater of Operations (ETO). They were refutsed, because the theater

did not want to reequip units at that time. The North African

Theater of Operations (NATO) accepted 40 for shipment in Maroh,

However, most of the M-18te went to 14 tank destroyer battalions

training in the United States.9 2 Thus, they would reach the front

as the new battalions were deployed,

Despite the problems involved in arriving 4t a satisfactory
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desir.n for the M-18, the development program of the Hellcat was

phenomenally pood. In just over 2 years, the M-18 sped from con-

certion to standardization. That record is better than any other

armored fighting vehicle produced by the United States and is

4 probaslv better than any produced by any other country. Rated at

50 miles per hour, the M-18 was the fastest tracked combat vehiole

in any army, and it pioneered such important features as torsion

bars and thq torquomatio tranomissiono However, Bruce's worries

about tank destroyer doctrine being discredited before the proper

weapon became available proved to have some foundation,

The results of tank destroyers in the early days of the war,

inhibited by expedient equipment and misemployment, resulted in

ohanpe. to tank destroyer doctrine, organizations, and equipment.

The ahanres were unwanted by the Tank Destroyer Center. Doctrine

became less aperesuive and had to cope with the desires of field

commanders to disperse tank destroyers among small units and protect

infantry, Towed gunr, an anathema to Bruce, became standard equip-

ment, but the Tank Destroyer Center improved the weapon for their ,

use after the decision was final, resulting in the M-6, 3-inch gun.

Pressure for heavier weapons, believed unnecessary at Fort Hood,

* resulted in the retention of the hated M-10 in a 90-mm gun version,

the M-36, Attemptt, to obtain a heavier towed gun involved the

Ordnance Department, AGP, and the Tank Destroyer Center in the

development of a weaoon, the T-5 90-mm gun, which exhibited all the

tribi•lations of technological development,

After all the difficulties of doctrinal change and tech-

• i1



nolopical development during 1943 and early 1944, tank destroyers

were finally receiving the weapon they desired to implement their

doctrine, Along with the rest of the US Army in Murope, tank

destroyers were about to meet. their major test, the German Army in

F'rance. IA
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C(OB ,A'T' IN NORTHWEST EUROPE

'The experiences of the American Army in Surope would

ultimately cause the abandonment of the tank destroyers. After

an tttempt to usp tank destroyer dootrine, the Army irnored that

doctrine because of tactical circumstances and refused to reinsti-

tuto the doctrine when circumstanoes ohanged.' The complaoenoy of

the Army before D-day about German tanks would be replaced by

intense aonoc.n after American units encountered them in combat.

The Army was to be unpleasantly surprised about the limitations of

its antitank weapons, includin, tank destroyers, when facing German

armor,

Tank destroyer battalions were part of the forces beinJ

massed in n&nrland durinp the first months of 1944 for the invasion

of France. By 23 March, there were 19 TD battalions in England,

16 self-propelled and 3 towed. Ultimate plans intended to redress

the balance of towed and self-propelled weapons, calling for 50 ,1
percent of each type. By the time the invasion was launchedg there

were 19 self-propelled battalions equipped and ready for combat and

11 towed units, 1

The number of tank destroyer battalions planned for the .

overall oampaign following the invasion indicated a declining con-

* icern for the German tank forces that had seemed so awesome in 1941.

Originally, the plan called for 72 tank destroyer battalions. By
90
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November 1943, General Bradley approved reducing the number to 52.2

Leos concern about German armor was also evident in requests

from the Buropean Theater for the armament of future tanks. In

May, Brigadier General Joseph A. Holly advised the 03 of ETO that

armored vehicles were low on the priority list of probably targets

for Allied tanks, fifth behind personnel, machineguns, artilleryp

"and soft vehicles. For production in 1945, Holly wanted tanks with

90-mm guns and 105-mm howitzers in the ratio of one to three. The

105-mm howitser, then available in the M-4 tank, was deemed an

effective weapon against most of the probable targets, while a

limited number of 90-mm puns would compensate for the howitzer's

3lack of "hole punching" ability. Lack of concern for German tanks

was also evident in ETO's decision not to issue M-4 tanks with

76-mm runs prior to the invasion. Combat commanders deemed that

the lack of time to trnin crews with the new tank and obsouration

caused by the 76-mm gun's muzzle blast we re " . . . an excessive

price for the additional inch of armor penetration obtained." 4

Even though General Holly asked for 90-mm guns, the need

for those guns to deal with heavy German tanks was apparently not

a matter of immediate concern. In response to a War Department

query in May 1944, General Eisenhower mentioned training require-

ment. and concluded that "No T-71'8 are desired at this time for

convertinp Bns now under our control.",• While the state of j
training of invasion forces was of course very important by May,

1944, Eisenhower's refusal of tank destroyers with the 90-mm gun

indicates that he felt no pressini need for the gun. All theater

(l i l . .l Ii .. 4
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commandern alr reed that they would rather receive trained units

equinned with new weapons than attempt to reequip units in the

6
f fifld.

Prior to the invasion, towed tank destroyer battalions

beran to fall short of expectations. Planners had hoped to attach

a towed battalion to each division while retaining self-propelled

battalions as corps or army reserves. This solution partially

aprend with doctrine in RM 18-5 since it compensated for the lesser

mobility of towed runs. Amphibious exercises prior to the invasion

revised olanninr by revealinr the vulnerability of towed weapons

whiln unloadinr and froi.nr into action. Therefore, only one towed

batttRlion waO nresent in the initial invasion while ee•veral self-

,ronll d urtiit were uti d*.7

After thr. invanion, the limitations of towed runs became

more vvident. Shortly followinti D)-day, divisions that had not been

in the initial ln.ndinfp beoan rnquastinr self-pronelled tank do-

streoyrs to reiplaoe towed unita because oft I
(1) the orrt•nio nend for an armored self-prorelled assault

t-un in the infantry division; (2) the inability of the towed
1r:un to shoot direct fire over the hederows; (3) the thin
armor of the towed gun which made it impossible to nush it
far enourh forward to take advantape of the small field of
fire defined by the hedrArows; and (4) the immobility of the
towed run once emplaced.

Ori.finally, the invasion plans called for a tank destroyer

rroun to be n-ttached to each corps and to control varyinp numbers

of TI) battalions as the armor threat mirht dictate*9 This idea I
was exactl.v the doctrine recommended by FM 18-5, However, the

Normandy countryside, compartmented oy hodgerows-each one a tank

.2 .."
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obstacle-was poorly suited for the employment of large numbers of

tanks. Most of the Panzer divisions became committed apainst the

British further to the east, and as a result, German tank attacks

involved only small numbers of tanks and aimed at limited objectives.

* This created pressure to disperse tank destroyers among frontline

units rather than leave them concentrated in reserve positions to

counter penetrations. Consequently, tank destroyer battalions were

rarely attached to groups " . . . because of . . . the piecemeal

employment of German armor." The various group headquarters quickly

became advisory groups " . . . interested in seeing +hat the tank

destroyer battalions were adequately supplied and gainfully

employed.e 1 0 The concept of massinpF tank destroyers succumbed to

the tactical situation and would not be revived even when needed.

Shortly after the breakout at St. Lo, a tactical situation

occurred that begged for the employment of massed tank destroyers.

Such massing never occurred.

During the first days of August 1944, American units were

pouring through the gap that had been opened at St. Lo. Hoping to

stem the tide and out off a large American foroe, Hitler ordered

an attack against the ohokepoint of Avranohes (See lMaps 3 and 4).

For the attack, the Germans assembled two corps which included four

Panzer divisions. Fortunately, the Allies were warned of the

attack by Britain's Ultra organization which decoded German messages
12

throughout the War. Despite the warning, tank destroyers were not

massed to defeat this threat of a large force of German armor.

Instead, the 30th Infantry Division and its attached tank destroyer
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unit, the 823d TD Battalion with 36 towed guns, would meet the

brunt of the German attack.

On 5 August 1944, the 30th Infantry was attached to VII

Corps and ordered to relieve the lot Infantry Division in the

vicinity of Mortaino1 3 Typically, the division ordered the 623d t.o

attach each of its companies to a regiment of the division. 1 4

Receiving no intelligence that the sector was anything bVT quiet,

the 823d generally occupied the same position. as the Previous tank

destroyer unit. Unfortunately, some of the positions were exposed

16
and lacked protection from infantry units. Thus, when the German

attack came on 7 Aupust, it found the 823d dispersed, unprepared,

and in some cases unsupported.

Receiving only 20 minutes warning from the 30th Infantry

Division, the 623d came under attack during the first hour of

7 Augunt. By daylight, the German attack wax well underway, 7

The third platoons of both A and B Companies were in exposed

positions. A Company's Third Platoon, unprotected by American

"nfantry, quickly succumbed when German troops swept around their

positions and made the guns untenable because of fire from small

arms. The platoon from B Company fared little better. Although

that Platoon was able to kill two German tanks, "The heavy towed

tank destroyer puns were sitting ducks when they r, vealed their

locations by firing."19 Although other units of the 823d were

more fortunate, the situation in the 30th Division's sector was

very serious. A. the unit's historian noted, " . . . with & heavy

onion breath that day the Germans could have achieved their objeo-

•.. • •. i ... '• ' .... .. . ' i•:
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tivws." 3till, jy the end of the day, American lines had pener-

allv hPld.

Althouph the 823d was generally successful, it took heavy

losses. By the end of 7 Aurust, the battalion had lost 11 runs

with their prime movers (halftracks), three soldiers were dead, and

101 were missing. For their part, the tank destroyers had killed
20

about 15 German tanks. Most of the losses came from the two

r•latoons that had been overrun in their exposed positions.

One incident on 7 August clearly illustrates the difficul-

ties created by commanders who would not allow the tank destroyers

to operate as a battalion. At about 0630 hours, the division

ordered the 823d to move TD's to cover the southern flank "at once."

After the battalion commander reminded the division that he had not

a single tank destroyer under his control, the division gave him a

platoon from C Company, which was not in contact with the enemy.

However, the llth Infantry regiment refused to release the platoon

21until noon. Fortunately, the delay did not prove to be critical

since the Germans did not materialise in the south.

The attack continued for several days, but after 7 August

German thrusts became progressively weaker. By 11 Aurust, the

German pressure was nearly gone; and on 14 Au6ust, American units

began to advance.22 Although the 30th Infantry and the 823d TD

Battalion were vital elements in the defeat of the attaok, Allied

air'power was probably just as important in stopping the Germans.

One surprising aspect of the 823d's experience at Mortain

was the fact that the TD's apparently had little trouble killing

V
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the Germans' Panther (Mark V) tanks. Apparently, skilled employment

of individual platoons and gruns enabled the TD's to pet shots at the

vulnerable flanks of the Panther whose frontal armor had already

proved impervious to the 3-inch run.

Apparently aggravated by the tough hide of the Panther tanks

during the first weeks of the Normandy campaign, the First Army

met about finding exactly what weapons could kill that tank. A

board of officers moved a Panther to a suitable location and fired

at it with virtually every weapon in the First Army, inoludine.

rifle prenades, 40-mm antiaircraft Iuns, and 105-nun howitsers. The

results were dishearteninp. Only the 90-mm run and the 105-mm

howitzer Proved capable of penetrating the Panther's frontal armor.

However, the low velocity of the 105's HEAT ammunition made it

nearly impossible to pet hits with that weapon beyond 500 yards.

The qO-mm was credited with penetrating the Panther's front from

800 yards. 2 3

When advised of those results, General Eisenhower was

't' Akodg ,.

Why is it that I am always the last to hear about this
etuffs Ordnance told me this 76 would take care of anything
the German had. Now I find you can't knock out a damn thing
with it. 2 4

General Eisenhower quickly took action to rectify the situation.

He dispatched General Holly with a letter for General Marshall

demandinp tanks and tank destroyers with 90-mm guns. General

Marshall expidited shipment of M-,36's and pointed out that a new

tank with the heavy pun would be available soon. 2 5

The main reaotion in the United States was an increase in
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the production of M-36'.. Initial production of the M-36 had

already been tnoressed from 500 to 900, primarily for the Army's

strategic reserve. An a result of General Eisenhower's letter,

the War Department's 04 authorized total production of 1,400

M-36's.'2 However, this was of no immediate help to General

Eisenhower, who had exhibited such surprise concerning the results

of the First Army's firing tests,

The reason behind General Eisenhower's surprise wae that

the US Army's technical intelligence, a responsibility of the

Ordnance Department, had failed to adequately compare the effeotiva-

ness of America's antitank weapons against the armor of German tanks,

particularly the Panther. There were two major elements in this

failure. First, the effectiveness of the 3-inch Aun, and thus the

76-mm run, was rreatly overestimated. Secondf no one properly

assessed the vrotection offered by the Panther's angled (55-derree),

frontal armor.

Overestimation of the 3-inoh run was firmly established by

1944. While Justifyinp a heavier weapon in March 1943, the Ordnance

Committee had claimed that the 3-inch eun could penetrate the face
of aMar VI Tig27

Sof a Nark VI (Tper) at 1,000 yards. Later that year, the Com-r

manding General of the Armored Command optimistically observed that

28the 76-mm pun could penetrate the Mark VI at 1,400 yards. In

stark contrnst, soldiers in combat saw both 76-mm and 3-inch shells

boundinp off Tigers. A report from Italy mentioned the 3-inch gun

versus the Mark VI, saying "While penetration of frontal armor has

been effected at a range of 50 yard., it is believed in general the
.o=

S. . .
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3" pun is ineffective aainst the front armor of the Mark VI.' 2 9

American intellipence never assessed the protection of the

Panther (Mark V) despite the fact that the Army had all pertinent

details of the tank by the fall of 1943, In the Armored Command's

letter mentioned above, the Panther is conspicuously absent. But

in a memo discussing a new American tank on 18 October 1943, General

De'an accurately laid out the details of the Panther including the

thickness of its hull front (3 and 5/16 inches at a 57-degree angle). 1
General Dean believed, however, that future German production would

emphasize the Titer. 30 Apparently by May 1944, Allied intelligence

corrected Dean's assessment of production, since General Holly

emphasised the Mark IV and Mark V as the most important German

tanks. 31 Despite this, firing tests in Snpland that same month

compared Enland's 17-pounder against various American guns using

slabs of armor angled at 30 degrees.32 Apparently the English

were also unaware of the increased protection that the Panther

accrued by havinr its armor angled at 55 derrees.

Even after the First Army tests revealed the inability of

the 3-inch run to renetrate the Panther, the Ordnance Department

remained unconvinced. On 5 July, General Campbell cabled General

Eisenhower that the "Panther Tank is penerally less heavily armored

than Tirer Tank . . . ." Despite the tests in France, Campbell

claimed that the 76-mm run would penetrate the Panther's turret at

1,000 yards while the 90-mm could penetrate the hull at 1,600 yards

33Aand the turret at 2,500 yards. Sisenhowers reaction to this

, caoble is unknown.

*, Iii'
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It is difficult to explain wh', the Ordnance D)epartment had

not aasi(vIned the offroctivenes of' othe l'antherts armor. Ordnance

offleers and, indeed, many officere outside the Ordnance Department

were aware of the benefits of angled armor. The anular shane of

the M-10 gpives sufficient proof of that awareness. Still, Campbell

seemed convinced in July 1944 that the Panther was less heavily

armored than the Tiger. In fact, the thinner, angled armor of the

Panther had a greater effective thickness than the Tiger's nearly

vertical armor against flat-trajeotory weapons. The conclusion is

inescapable thnt the Ordnance Department was, at best, guilty of

a major oversipht. In their defense, it is obvious that ordnance

officers were not the only ones to ignore the matter, but they were

obliged to take the blame. At least the Ordnance Department had

manaped to have a self-propelled version of the 90-mm gun in quanti-

ty production by D-day.

If there is a lesson in all of this, it is that antitank

weapons should be tested arainst captured enemy material, or at

least the closest possible equivilent. Theoretical penetration

data from a provinp ground can be very misleading. In addition, the

morale of the soldiers who must fight enemy armor is raised far

more by the sight of holes in an enemy tank than by sterile data.

Such testinr must be accomplished early, because technological

development requires time to oope with problems. The Americans

fiphting in gurone in 1944 had to wait monthe for a solution to

heavy German tanks.

Although General Marshall had ordered that M-36's be shipped

• , l ,. \,



lurin,- Jul.v, tho new vnhicle would wait some time before onterinf'..

combat. The new tank destroyers did not reach the hands of troops

until September-October 1944.34 The delay was probably due to two

factors, the time required for the sea voyage and the tactical

situation at the end of the voyape. Shortly after the Pirst Army

tests, the American Army broke out of the confiner of Normandy and

began an exploitation that soon made taotical problems subo:dinateo

to logistical difficulties. Any combat commander in Fran, during

Auiust and Sentember 1944 would have probably preferred to see 30

tons of gasoline arrive in his area rather than 30 tons of tank

destroyer.

In additiun to the Crradual shift toward heavier guns, the J

fall of 1944 also saw a move away from towed weapons. By September,

ETO began requestinr more self-propelled units. After coordinating

with the War Derartment, E-O decided to begin converting towed units

in the theater to self-propelied equipment. During November, the

War Dovnrtment confirmed that OTO's desires were 40 self-propelled

battalions and 12 towed. Additionally, all towed units were to

receive 90--mm runs.3,

In general, the comba& troops were finding the self-

provelled units to be more useful and effective than towed bat-

talions. For example, in contrast to the mixed success of the 823d

at Mortain, the 704th-fighting near Arracourt, France in Septembbr

1944-was able to deal heavy losses to the Germans with compara- . I

tively few casualties.
iii
The 704th was attached to the 4th Armored Division almost

L, I.,.:'
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immediately after its arrival in France during July 1944 and ac-

oompanied that division through August and September. Like the

823d, the 704th soon found itself dispersed among the combat com-

mands (rouphiy equivilent to regiments) of the divisions.3 6 Unlike

the 823d, the 704th was equipped with M-18's.37  By 19 September

1944, C Company found itself with Combat Command A (COA) went of

Nancy, France. Two platoons manned an outpost line while the

Third Platoon remained at the combat command headquarters. 8

Achievin, surprise in thick fog, the-Germans managed to

hit CCA with a Panzer brigade that included 42 Panthers. Initially,

one company of tanks took the brunt of the attack. The commander

of CCA ordered the Third Platoon of C/704th to outpost a hill

between CCA headquarters and the tank company. Unaware of the

actual situation, the platoon leader, Lieutenant Edwin Leiper

raced off into the fog with his M-18'.. Approaching the hill,

Lieper suddenly spotted the muzzle of a German tank gun some 30

feet away, He gave the dispersal signal and his well-trained

platoon quickly deployed and opened fire. Minutes later, five

German tanks had been destroyed while only one M-18 had been dam-

aged. Remaining on'the hill until afternoon, the platoon destroyed

10 more tanks while losing 2 more N-l8s.3a The third platoon's

losses, while destroying 15 German tanke, are in sharp contrast to

those of the 823d TD Battalion on 7 August. In addli~on, the

maneuverability of the M-16 played a major role in this action and

in the remainder of the battles

It was also generally agreed that the tank destroyer mis-
sions at ARRACOURT could not have been as well performed by



heavy tanks o . . in as much as the tank destroyers wore able
to utilise speed and maneuverability over rough and muddy
terraa over which ('heavy 7 tanks would have been unable to
move.-

In addition to superior performance while performing their

primary mitsion, self-propelled tank destroyers proved to be pen-

orally more useful than towed weapons, One 4tank destroyer officer

commented thats

* the apo~arance and knowledge that self-propelled tank
destroyers were at hand was a major reason that the infantry
attained success and victory. T . . he towed guns can be
just as brave and thoroughly trained but they never give much
"oomph" to the fightinp doughboy when the "chips are really
down.",

4 1

D•espite the fact that the other arms generally held the

tank destroyers with high regard, there were exceptions, Training

and morale varied among tank destroyer battalions. Probably more

important, the status of tank destroyers as an attached unit often

meant that the companies and platoons suddenly found themselvesn

joining an infantry or armored unit just prior to combat. Unfa-

miliarity bred mutual mistrust, sometimes with unfortunate con-

sequences. One man who commanded an infantry regiment commented

about the attached tank destroyerst

Company C', number omitted 7 TD Battalion, was probably
the most dependable attached unit which I commandedo It
uniformly failed in all its "ssigned tasksl It possessed no
fighting spirit whatsoever, and was happiest when well to the!
rear, or tagging aloyg behind the tanks. It was useful on
road-blocks and defensive situatione, V~ere they served to tdeter the enemy if he should see them.

Fortunatelyg that observer's comments were not typical.

The effort to convert towed battalions to self-propelled

guns was still underway in December 1944. In general, units with

$ V,



103

M-lt's were new units equipped in the United States, The M-36's

replaced either towed runs or M-10's. Exoess M-1O's were given to

towed unit. as they became available. Some units were iii the midst

of conversion when the greatest .ohallenge to tank destroyers began,

the German attack of nearly 1,500 armored vehicles in the Ardennes

in December 1944.

The American Army never had the opportunity to mass tank

destroyers an advocated by P14 18-5 to meet the German attack. Un-

warned by "Ultra," the American Army was completely surprised by J

the Germans.43 The attack found American unite spread thinly among

the forests and ridges of the Ardenne., with tank destroyers die-

perned among them.

Since the German formations involved in the attack included

many armored vehicle., tank destroyers played a crucial role

throughout the battle. But even after the Allies realised the

scale of the attack, there was no attempt to concentrate tank

destroyers into groups. The Battle of the Bulge was a confused,

fluid action that found American command and control fragmented.

Combat commanders, from army commanders to squad leaders# fought I
their own local battles with the means they found at hand. Die- f .

poreal of tank destroyers refleoted the general confusion. However,

am the Army's history of the battle point@ out, "The mobile,

taotioally agile, self-propelled, armored field artillery and tank

destroyers are clearly traceable in the Ardennes fighting as over

and over again influenoin6 the course of battle.,"4 4

While tank destroyers played an important and generally

.4..-X.
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sucoessful role in stopping the German attaok, the presence of

larre numbers of Panthers and Tigers accentuated the weakness of

American firepower that had been revealed during the summer. TIhe

Commander of the 2d Infantry.Diviston, in his first fight a'ainut

a large force of tanks, asked for more 90-mm runs, As H. 14. Cole

points out in The Ardennes, the wish for,

, , . adequate armament to cope with the German Panthers and
Tigere was being echoed and would be eohoed-prayerfully and
nrofanely-wherever the enemy p1 nsr division appeared out of
the Ardennes hills and forests.

The available M-36's proved to be a blessing. Often, the

M-36 provedrto be the only weapon capable of dealing effectively.

with the heavy, German tanks. For example, one narrative of the

fighting near the Elsenborn Ridge relates the following incidents

Powers (Lieutenant Powers of the 740th Tank Battalion 7
slowly pushed on, having no idea what lay ahead. A second"
biLg tank loomed up. Before the German could fire# Powers sent
a round into the Tiger's front slope plate. The shell bounced i
off harmlessly i

Powers' gun jammed. Since the radios were useless he
hand-signaled the tank destroyer to move in. The Tigerv jarred
by Powers' first shot, fired two wild rounds. Then the
Amerioag 6tank destroyer's big 90-mu roared. The Tiger
flamed. "

The main problem with the M-36 at the Ardennes was its soaroity.-T

By 20 December, there were only 236 of the vehicles in the hands of

47troops.

In addition to creating more pressure for heavier antitank

weapons he fightink in the Ardennes completoely discredited the

o:ns of tank destroyer units, ohe towed ins' lack of mo-

bility made them less effective than self-propelled guns and re-

suited in greater losses. Towed runs could not maneuver to obtain

.............. .......... .-.. ,
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thc flank ahots necessary to kill heavy, Oerman tanks. In addition,

they could not advance to support a counterattack and were almost

inevitably lost whon a retreat was necessary. For example, of 119

46
tank destroyers lost by the First Army in December, 86 were towed.

The veteran of Mortain, the 823d TD Battalion, contributed to those

losses,

Still attached to the 30th Infantry Division of thirePi.

Army, the 823d was one of those units that was in the middle of

conversion to self-propelled equipment when the Germans attacked.

The battalion had begun to receive M-10's in early December and,

by mid-month, had four per company. Hastily committed to battle

on 17 December, the battalion's companies generally tried to use

towed Funs in forward positions and retain the M-l0's as a mobile

reserve. Typicallyl, the 823d TD Battalion recorded that "Upon the

withdrawal of friendly Infantry, TD guns were one by one flanked

by enemy tanks and personnel driven from the guns by small arms

an machine gun fire . . . . Nine guns were lost in the foregoing

49incident.

By 29 December, General Holly wrote to the War Department

that, "100% self-propelled ,Does now desired. Towed people are

quiet these days.",0 An a result of losses in the Ardennes, B0.O

requested to convert all towed battalions to self-propelled equip-

ment.51 The War Department approved the theater's request on 11

January 1945.52 Thus, towed guns, demanded am a result of combat

experienoe were abandoned as a result of combat experience, F

Combat commanders still viewed the self-propelled tank

• •,• . ... .. •• ,,.•. .•,•,•, • . , • • ,,,•,,.•,.•,•, ,.... • ,.. • .,••,•;• ,,;.
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destroyers with esteem. The Third Army was so enthusiastic about

the M-l'o mobility that they referred to the vehicle as " . . . the

finest piece of tracked equipment in the U.S. Armynv.3 However,

views concerning tank destroyers were not unanimous. While the

Third Army preferred mobility, the First Army desired heavier

armor instead of speed. 5 4

The desires for armor tended to prevail over desires for

speed. An a result of requests from Europe, the Ordnance Department

developed armored tops for tank destroyer turrets.,5  With the

advent of armored tops, tank destroyers became more and more like

tanks.

Probably more imoortant for the fate of tank destroyers,

the Army introduced a new tank, the M-26, with the 90-mm gun.

Previously, one of the main advantapes of tank destroyers had

been that they had renerally had a 'better gun than tanks. While

the Sherman tank had been limited to the 75-mm gun, tank destroyers

carried the 3-inch pun, As 76-mm guns began to appear in Sherman

tanks, the M-36 with the 90-mm gun became available. The appearance

of the M-26 meant that America's best antitank run wis now avail-

able in a tank. Increasingly, the, tank destroyer was viewed as a

hybrid tank.

After hostilities ended, the European Theater appointed a

General Board to conduct studies to determine the lessons learned

during the campaign in Europe and how those lessons should change

doctrine and equinment in the Amy. Among the recommendations was

* ia proposal to increase organic, antitank firepower in the infantry

...................,,....,--*.. -.. *.*.. ........... i
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division and thus eliminate the need for attached tank destroyers.

Antitank firepower in the infantry division could be increased by

makinr tanks oranic to the regiments. Noting the increased fire-

power of tanks, the board concluded that armored division had no

requirement for tank destroyers. Therefore, the board recommended

that the tank destroyer function should be aesumPd by tanks and

"That the tank destroyers as a separate am be discontinued." 5 6

Ultimately, the War Department agreed; and after World War 119 the '1
tank destroyers were abandoned.

Thus, despite their contribution to victory# the career of

tank destroyers oame to an end. The tactical situation had never

allowed tank destroyer doctrine to be properly used. Throughout

Sthe campaign arainet Germany, tank destroyers tended to be used to

substitute for or to supplement tanks, An the demand for heavier

runs rrew, those puns were mounted on tanks as well an on tnnk

destroyers. Towed g uns, unable to compete with tanks or self-
p•ropelled punn, were totally abandoned, Sadly, when the ideal tank

destroyer, the M-18, on which General Bruce and others pinned such

rroat hopes, actually appeared, it proved to be undergtanned.

?inally, after never receiving a fair test, tank destroyer doctrine

was quickly forgrotten.

II
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CONCLUS ION

Spurred by the German conquest of France in 1940, the

United States Army had developed a unique weapon, the tank destroyer,

to defeat the instrument of Germany's success-massed armor. During

the interval between the fall of Prance and Amerioa's entry into

war, the Army created s concept of mobile antitank organizations

specifically designed to meet the German threat. Primarily the

brainchild of Major General Lesley J. MoNair, the concept of tank

destroyers encompassed tactical doctrine, organizatione, and equip-

ment. Each of those features had to be developed in a short time.

The doctrine created for tank destroyers by the first months

of 1942 was a mixture of offense and defense. While the overall

mission of tank destroyers was defensive, their tactics were ageree-

oive. After locating an enemy armored force, tank destroyers were

expected to move aggressively to mass their firepower against the

enemy tanks.
Massed firepower was the cornerstone of tank destroyer

doctrine. Their advocates never claimed that tank destroyers were I
superior to tanks in a one-to-one confrontation. Instead, using

superior mobility, the tank destroyers were expected to mass pre-

- !dominant combat power at the time and place of their ohoosing, The

Tank Destroyer Center provided group and brigade headquarters to

enable the separate TD battalions to be massed, Perhaps the essence

112
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of tank destroyer doctrine is best expressed by the motto of those

units; Seek, Strike, Destroy.

The organization of tank destroyer battalions refleoted

their doctrine. Organic reconnaiusance provided a capability to

seek the enemy. Organic security assets were necessary since the

battalions would operate behind the mass of friendly infantry. Tank

Destroyer companies had heavy firepower to strike and ultimately

destroy the enemy force. To do this, the gun. of the companies

needed superior mobility and this requirement forced the Tank

Destroyer Center to become involved in the process of developing

equipment, principally self-propelled guns. Unfortunately, develop-

ment of equipment proved to be more time consuming than the writing

of doctrine.

The teohnolopioal Problem of the Tank Destroyer Center

was combining a heavy pun with a vehicle that could out-maneuver

enemy tanks. Employing a twofold solution, the Tank Destroyer Center

adapted the best equipment that was immediately available while

starting the development of their desired weapon from scratch.

E xisting trucks and half-tracks were modified to carry 37-mm or 75-mm

Muns. Using available equipment, the first tank destroyers were

inadequate expedients which the Tank Destroyer Center admitted could

not fulfill tank destroyer doctrine. However, the exigencies of war

forced the first tank destroyer battalions to enter combat with

those expedients.

The experiences of the American Army in North Africa forced

the Tnnk Destroyer Center to modify doctrine, organination, and

.. Si2
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equipment. Dissatisfaction with existinp tank destroyer units from

commanders in the field, althou.h those same commanders Dersistently

misused tank destroyer units, foroed the Center to adapt their

organizations to accept towed guns. The Center had consistently

held the view that towed guns did not have sufficient mobility to

use tank destroyer doctrine. In addition, doctrine had to be mod-

ified to reflect the dispersal' of tank destroyer battaliona, iuoh

dispersal being the reality faced by tank destroyer units in combat,
In addition to doctrinal changes, combat experience forced new

efforts toward developing equipment. The inadequacies of the ear-

liest tank destroyer we,,pons contributed to the general dissatis-

faction with the units.

Not surprisinply, the hastily constructed M-31s and M-61s

proved to be less than perfect when facing German tanks. General

Bruce had recot'nized the weakness of thoce weapons from the start

and had begun the development of the "ideal" tank destroyer, the

4M-18, in the first days of 1942. However, the normal problems of

technolorical development kept the M-18 off the battlefield until

1944, Despite General Bruce's complaints about the recalcitrance

of the Ordnance Department, the industry-ordance team developed the

M-18 in a remarkably short time, considering the technological

innovations of that vehicle. The fact that 2 years was a short

development period underlines the inherent, technological difficul-

ties of producing military hardware.

One uoint demonstrated by the history of the M-18 is that

it in possible to shorten the development prooess if waste is

r J,
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accentable. By rushinp into produotion before the vehicle was

standardized, the M-16 was made available for combat earlier than

it otherwise would have been. If production of the M-18 had been

delayed until the vehicle was standardized, its arrival on the

battlefield probably would have been delayed by 6 months or more.

However, the extensive modifications required by early production

N-18's undoubtedly wanted funds. Such waste would probably have
been unacceptable in peacetime. Despite the speed with which the

,M-l was completed, the period wan still not short enough to assuage

General Bruoels discontent. with the Ordnance Department.

General Bruce's dissatisfaction with the Ordnance Department

was amplified by the M-1O, The Tank Destroyer Center was not an

independent organization, and its senior headquarters (AGF) agreed

with the Ordnance Department and forced General Bruce to accept the

M-10, which the latter regarded am another expedient. Despite

General Bruce's complaints, however, the M-1O proved to be ar effeo-

tive weapon, popular with the troops. *1

Partioipation from AGF in the development of tankc destroyer

equipment was also evident in the efforts to complete a 90-mm anti-

'.' tark gun. Despite opposition from the Tank Destroyer Center, AGF

pressed efforts to complete both towed and self-propelled 90-mm

runs. The self-propelled version, the M-36, ultimately proved to

be the best antittnlk weapon in the hands of troops dui-in, the bitter

fiphtinp in the Ardennes. On the other hand, the towed version's

development wam fraught with technical difficulties. Ultimately,

the towed pun, the T-522, was completed just in time to be rejected

S%,
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1',y the rommanders In the field.

Developed and issued am a result of exDerienop in North

Africa, towed puns in tank destroyer units were abandoned an a

result of experience in Europe, The effectiveness of. towed antitank

gunm in the open terrain of North Africa could not be duplicated in

.. ~the woods and hills o~f Europe* In addition, the relatively small •

runs used in the desert war had grown immensely heavier by 1944.

Lack of mobility caused heavy losses of towed runes with little

success apainst German tanks. The experiences of tank destroyer

units in North Africa and Surope were alike in that they were not

employed aooordinp to their doctrine in either place.

Despite Intentions to employ tank destroyers aocordinp to

FM 18-S, the tactioal situation after D-day quickly resulted in

disrepard for proper tank destroyer doctrine. Pieoemeal commitment

of Gorman tanks nauaed tank destroyer units to be dispersed. Com-

manders proved to be unwillinp or unable to concentrate tank

destroyors on those occasions when massed German armor appeared.

Morn disheartoninr, the runs of tank destroyer units, even those

units with the M-l, proved wantinp in the faoe of the Panthers and

.i '.•~ i :ere , .n

, The failure of the US Army to properly asseoss the effective-

,ns of its nntitank wonnpons ag:ainst German tanks defies nyplanation,

* ' •Whiln the Ordnance Dnportmont must accept most of the g-uilt for this

failurn, the Tnrnk Destroyer Center is certainly not blameless. It

would noem thin :,,n organizration dedicated to destroyinjr enemy tanks

would hnvo left no stone unturned to assure that its weapons were



,rAeruat,. for the task. In rotrospeott the oomplacenoy of the TFnrk

Dentroynr Center with rorard to the effectiveness of the 3-inoh and .

76-mm runs is astounding. Certainly, the inadequaoies of the puns,

on tank destroyers were part of the reason that tank destroyers,.

were abandoned, nartioularly uinoe tanks proved capable of oarryinp

the larrer runs while being penerally more useful than tank de-

stroyers.

While.the US Army disbanded its tank destroyer units, it

is impossible to conclude that tank destroyers failed. Tank

Destroyer doctrine was never reaiiy tested in combat. While the

tactics of tank destroyer units at the company or battalion level

proved to be successful when used, the basic oonoect of tank de-

stroyers-mobile antitank formations operating in mas--was never

employed, Thus, the doctrine of FM 18-5 was never given an oppor-

tunity to prove itself.

The primary reason that the concepts of FM 18-5 remained

unproven was that the threat that those concept* were designed to

meet did not exist by the time the American Army was heavily involved I
-in combat. Despite the concern caused by the defeat of France,

destroying enemy tanks was not the number one problem of the US Army

durinp World War II. Tank destroyer doctrine was defensive, but

from 1942 to 1945 the United States was almost continuously con-

tinuously conducting offensive operations. In defense of the oom-

manders who misemployed tank destroyers, it must be pointed out that

proper employment would have left a combat asset sitting idly in

•:reserve most of the time, Of course,' combat commanders ar'e loath to
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waste combat power, and therefore tank destroyers were frequently

employed in missions other than antitank ones. Thus, tank destroyers

were measured larpely against their ability to subutitute .for tanks.

or artill.ery. The inadequaoies of ink .deutroyers when oompared to

tanks was a major factor in the demise of the former. j
The offensive character of the US Army 4 operations through-

out most of the war often foroed ts ks to assume the role of tank

destroyers. Instead of dentroying -ttaoking German tanks, the Army's

ereater problem proved to be the d( :truction of defending German

tanks. American tanks were i /týse forefront of this battle, while

the thinly armored tank do, roysri had to support from the rear.

Towed runs, of course, wfe ialmost useless against tanks during

attacks and were effect e only as supporting artillery.

Despite the r ativo inadaqua~oy of-a defensive orpanisation

(tank destroyers) in army almost continuously on the offensive,

the oonolusion does t follow that oreating the tank destroyers

was a~ mistake. The .-esence of tank destroyers provided the Army
r n

with a large number f effective antitank guns-the 3-inch, 76-mm,

and 90-mm-long .. e those euns were available in tanks. Without

tank destroy'. # tki' Army's ability to deal with German tanks would

have been r/i weaker. Although the tank destroyers were unable to

prove all their ooncepts, they were a valuable asset to the

Americsa rmy drrinp World War 1I.

Evnthough tank destroyers were abandoned, their experience

valuýýble lessons. Probably most importantg oombat developers

ahould roalize that it takes years to make drastic ohanges in

/ . . . . . . ....
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doctrine, In addition to the time required for the development of

new equirment that may be required, a great deal of time in necessary

to educate the Army about the capabilities and limitations of a new

type of unit, Also, education imust encourage the doubters to 'use the

new unit according to the doctri~ne designed to insure ~that un~ites

success# Much of the misemploymont of tankc deutroyer units was d ue .

to the fact that many commanderm were ignorant of tank destroyer

doctrine or disagreed with it.

Of course, the interval between the introduction of *tnk

destroyer doctrine and the appearance of the equi-oment designe -d for,

that doctrine contributed to wartime dissatisfaction with tank

destroyers. Tactical concepts can be written into doctrine much

faster than weapons can be created*

Perhaps the important lesson that can be drawn from the

difficulties encountered durinp the development of tank destroyer

equipment is that the development of military equipment is not

strictly the province of engineers and scientists* Conversely,

technolopical realities can force the bureaucracy to chanpge doctrine.

Combat oxnerienoe and the enemy's technolopical achievements impact

direcotly on doctrine and development proprams. The development of

tank destroyers was constantly influenced by doctrine, bureaucratic

politics, and combat experience.

T Initially, develoument programs for tank destroyers were a

dLreot result of new doctrine, In the case of tank destroyers,

doctrine definitely drove technology and not the reverse. Tank

destroyers were not created to takce advantage of some dramatic



technolorioul advanee much as puided mismiles. Ind.d, thcv threat

was not a strictly toehnioal one. By 1940, virtually overy army had

solved the technical problem of destroying, a tank. The new threat

was a doctrinal chants that manned tanks in large organisations.

Amerioa's answer to the threat was a doctrinal response that massed

antitank weapons into tank destroyer organisations, but the new

doctrine demanded mobility not available from.American antitank

weapons of 1941. Doctrine had to be qualified to reflect the fact

that technology initially could not provide the weapons desired by

the Tank Destroyer Center. Consequently, the Tank Destroyer Center

became heavily involved in the development of new equipment intended

to meet doctrinal requirements,

Events quickly demonstrated that the Tank Destroyer Center

would not dictate the course of its development programs. Irnstitu- ,

tional rivals with their own axes to grind, AoF and the Ordnance

Department, proved capable and willing to alter development efforts.

On some issues, the Trcnk Destroyer Center found itself completely

overruled. In addition, overseas commanders, whose views were

furbished with the credentials of combat experience, also influenced

the develooment of tank destroyers.

Pressure from overseas involved the Tank Destroyer Center

in the development of a new type of weapon, the towed gun, The Tank

Destroyer Center had to modify both doctrine and organisations to

incorporate the new weapon. Basic doctrine had to be modified to

reflect the views from overseas, Si•nifioantlyq overseas commanders

did not demand heavier guns for tank destroyers despite their

.NNW!.......... *,It
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exrorienole with heavy Cerman tanks,

Within the Amerlcan Army, the initiative for heavier -uns

came almost entirely from the Ordnance Department, with help from AGF.

Reaotinp to the teohnologioal threat of heavy German tanks, develop!-

mont proprame had to incorporate heavier weapons than those desired

by the Tank Destroyer Center. However, the Ordnance DepartmentV, failed to discover the true dimensions of the technologioal threat,

and the rest of the Army gave them little impetus to improve in

this area. The Army'. failure to realise the teohnoloorioal problem

posed by Germany's Tiger and Panther tanks makes this the saddest

part of the record of the development of tank destroyers.

In oonolusion, it is clear that the history of equipment

development is not confined to the records of the teohnioians in 4
factotioest ,nbora, sien or proving ghounds, Technolog in

* . r metronome of development, governing its pace. However, doctrine,

institutions, or experience oan divert or stop the path of tech-

nolorioal development,

•. .: 1
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TECHNICAL DATA

This appendix in intended to provide the reader with a .

reference for the teohnioal oharaoteristics of various American

antitank/tank runs and gun motor carriages (tank destroyers).

1o Guns,

37-mm. This run was America's.standard antitank run at the ,1

beginning of the war and also equipped various tanks And armored

oars,
Weight (M-3A1) 912 lb. T

Projectile weight 1.92 lb.
Mumule velocity 2900 fps.
Penetration (homogenous armor in mm angled at 30 degrees) at

range (yaIds),
0 65!500 57

1000 501500 43
2000 36

,,7-mm. This run wns an American version of the British 6-pounder

antitank pun, and the two versions did not differ greatly. 2

Weight (M-1A3) 3053 lb.
Projectile weipht 6 lb. 4 3/4 05.
Muzzle velocity 2800 fps,
Penetrations . 1

0 100
500 84:

"1000 73
1500 60
2000 48 I

75-mm. This gun was used in the M-3. The towed version was 4!

not issued as an antitank weapon but the weight is listed for

comparative purposes.3
123
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Wpifeht (M-1I97A4) 3007 lb.
Pro jecttle weight 14.92 lb.
Muzsle velooity 2050 fps.
Penetrnat ieon s

0 76
500 68

1000 60
1500 5

I: 2000 47

3 . This run equipped the M-10 and also existed in a towed

version, the X_604

Weight (M-6) 5850 lb.
Projeotile weight 15.43 lb.
Muuzle velocity 2600 fps,
Penetration#

0 108
500 98

1000 90
1500. 81
2000 74

7i. This orun equipped some Sherman tanks and the M-18, No

towed version was mass produoed. Projectile weight and ballistic

data are the same as the 3-inob Run.

90m, This run nquipped the M-26 tank and M-36. A towed ver-
sion also existed but did not become standard equipment. 5

I ++

Weight (T-592) 7800 lb.
Projectile weight 23.56 lb,
Muszle velocity 2600 fps,
Penetration,

0 123
500 113 I

1000 104'
1500 95
2000 87

II. Vehicles.

4-6. 3'7-mm Oun Motor Carriage. This was the 37-mm gun mounted

on a 3/4 ton, 4 x 4 truok.6

Weight 3,28 tons
Speed 55 mph

• : ' .-
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Armor 1/4 inch (runshield only)
Armament 37-mm pun

M-3, 75-mm Gtun Motor Carriage. 'Phis was the 75-mm run mounted

"in a half-track,

Weirht 8.92 tons
Speed 45 mph
Armor 1/4 inch (front

5/8 inch (sides,
Armament 75-mm gun

M-10, 3-inch Gun Motor Carrime This was an adaptation of the

8Sherman tank's chassis,

Weight 33 tons
Speed 30 mph (level)

20 mph (3 percent prade)
Armor 1/2-2 inches (hull front)

3/4-1 inch (hull sides)
2 1/2 inches (turret front)
1 inch (turret sides)

Armament 3-inoh run :

Cal,. .50 Maohine Gun (antiaircraft)

M-18. 76-mm Gun Motor Carriag~e. Phis was the carriage which

the Tank Destroyer Center desired as the ideal tank destroyer. 9

Weight 20 tons
Speed 50 mph (level)

15 mph (10 percent grade)
Armor 1/2 inch (hull front and sides)

3/4-- inch (turret front)
1/2 inch (turret sides)

Armament 76-mm gun
Cal. .50 Machine Gun (antiaircraft)

M-36, 90-mm Gun Motor Carriage. This was the M-10 modified to

carry the 90-mm gun.10

Weight 31 tons
Speed 30 mph (level)

12 mph (10 percent grade)
Armor 1 1/2-2 inches (hull front)

3/4-1 1/2 inches (hull sides)
3 inches (turret front)
1 1/4 inches (turret side)

Armament 90-rmm gun
ti Cal. ,50 Machine Gun (antiaircraft)

•.' . . :•,,.



SN DNOT ES

""Peter Chamberlain and Terry Cander, Antitank Weaponst
"WW 2 Fact Files (New Yorks Aroo Publishing Co., 1974), p. 47 and I
T'able appendeZ to "Agenda, Tank and Tank Destroyer Conference, Army
War College," dtd. 26 January 1945, (470,89 hereafter cited as
Data, The table of ballistic performance notes is based on Inclo-
sure 1, Military Attache Report No. 2473-44, The data is from firing
tests in England and penetrations are based on fifty percent success
aainst homogenous armor, In addition, the table contains the pre-
caution that, due to variables in quality of platen, production
shot, and errors in range estimation, the perforation thicknesses
should not be interpreted as being exact.

Data and Office of the Chief of Ordnance, Technical

Division, Catalogfue of Standard Ordnance Items, Vol. Il. At ilery
and Aircraft Armament, dtd, 1 October 1944, p. 167, hereafter cited
as Ord. Cat. I1. Data lists six different rounds for the British
6-pounder but nonefol? the American 57-mm although their ammunition
was apnarently interchanp'able. Ord. Cat. II states that the muzzle
velocity of the 57-mm run was 2700 fps. and ponetration of homotenous
armor angled at 20 degrees was as follows&

500 yd. 3.4 in.
1000 yd. 2.7 in.
1500 yd. 1.9 in.

3 Data and Ord. Calt. II, p. 15•. The penetration data
mentions the 75-mm tank run. The reader is asked to ascent the
resulting, small error in penetration, as it would apply to the
M-1897A4 run (MV-2000 fpo•), in order to be able to compare penetra- A

tion data from a siniple source.
4i

4 Data and Ord. Cat. II, p. 169.

5Data and S. D. Stnhr, ed., Artillery, an unpublished
manuscript in " O, National Archives. The muzzle velocity listedis from Data but some sources give the muzzle velocity as 2650 fps.

6
Petor Chamberlain and Terry Gander, Self-Propelled Anti-

tank and Ant i-aircraft Guns WW 2 Fact Files (Norkw Yrs Arco A.

Publishing Company, 1975), P. 50.

7lbid., p. 51.

8
Office of the Chief of Ordnance, Technical Division, 41"

Catal.ooe of Standard Ordnance Itmas, Vol, Is Tank and Automotivw,

.. 126:,.6
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dtd. I Deoember 1944, p. 42.

1bid., p. 49.
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